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VII. SEVERALL CHIRURGICALL TREATISES BY 
’ RICHARD WISEMAN, 1676. 


TuE treatises of Mr. Serjeant Surgeon Wiseman mark an epoch in the history 

' of British surgery. They stand midway between Elizabethan surgery and 
the dawn of modern surgery as represented by the writings of Cheselden and 
Percivall Pott. Wiseman looked back to the younger Clowes and to John 
Woodall just as Pott mentions with respect the treatises of Wiseman himself. 
Like Woodall and all his predecessors, who became consulting surgeons, 
Wiseman gained his experience in land and sea warfare. He seems to have 
served in the Dutch Navy, afterwards in the service of King Charles I at the 
battle of Worcester, at Dunbar, and in the West of England. When the 
Commonwealth made England uncomfortable for Royalists he served as a 
surgeon in the Spanish Navy. He was the last of the great English surgeons 
who graduated through this rough school, and he was the first consulting 
surgeon in the modern sense of the term to obtain a large civil practice in 
the more settled times after the Restoration. Wiseman rarely saw a patient 
unless he came with a recommendation from another medical man, and he 
was always careful to associate himself with a physician to advise him in 
the treatment. 

Wiseman’s surgical treatises differ from the earlier books on surgery 
because they are written for the enlightenment of the more educated surgeons 
who had come into existence during the last twenty or thirty years of his 
life. They make no attempt to cover the whole ground of surgery, but deal 
with special subjects in the light of his own experience. Each section is pre- 
faced with a short account of the disease under consideration, a definition, 
the cause so far as it was known, the signs, the prognosis, and the treatment. 
Details are then given of the individual patients whom he had treated—more 
than six hundred in number—and of the results obtained, and it is noteworthy 


that he records his failures as well as his successes. The histories are extremely 
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interesting. They illustrate contemporary practice and the extreme diffi- 
culty of getting the patients to submit to the knife; cautery and escharotics 
being the alternatives. They show that the surgeon was completely subser- 
vient to:the physician, and draw. attention to the inroads on surgical practice 
made by the unlicensed practitioner, the bonesetter, and the lady bountiful. 
All is. written -in- good English and: forms instructive- and often amusing 
reading. 

.Wiseman gives the following history of a case in which he extirpated 

both tonsils :— 

“*A person of honour, aged ten years, having been some years diseased 
with praeternatural swellings in her tonsils, with great defluxion upon her 
lungs, also difficulty of breathing, and at last of swallowing, her drink fre- 
‘quently running out at her nose, was brought to London and put into the 
hands of Sir Fra{ncis] Prujean and Dr. Luke Rugely. Mr. Arris was chirur- 
geon to the family. Various remedies had been prescribed ; but they proving 
ineffectual to- remove them I was consulted and proposed the extirpation of 
them :by actual cautery. But that not being admitted I undertook it by 
escharotics and came the next day prepared and placed her in a clear light, 
her -head leaning to a bedpost, Mr. Arris sitting ‘behind, holding it. steady. 
I began with the left tonsil; holding her tongue down with a speculum ingule 
while I pressed into the body of the tumour with a long-pointed Caustic-stone 
fixed to‘a stick. After I had held it awhile I pulled it out and with a fir-stick 
dipt in oleo vitrioli pressed into the same place, then pulled out that too and 
gave‘her a glass of water to wash her mouth. I repeated the use of the several 
caustics ; she washing her mouth always after the use of them. By this 
method I penetrated into both the Tonsils and divided the left into two. In 
the time of working with the caustic I dried up the salts of them with armed 
probes so well that her mouth was not fretted’in any part’ by them and after 
I had finisht the work I washed the tonsils with decoct. hordei and she after- 
wards gargled with a pleasant julep of distilled water, acet. ros. and syrup. 
diamoron. “Having divided the one tonsil and diminished the other I caused 
an instrument to be made to convey a ligature about the basis of them, with 
design ‘to tie and cut them off one after the other. I began with the left tonsil 
passing a ligature upon the one half and cut it off close. There happening no 
disturbance by bleeding I tied the other and cut it off; then with a Vitriol- 
- stone I rubbed the remaining basis and thereby smoothed and cicatrised it 
in 4.or-5 days. I then began with the right tonsil, Mr. Arris holding her head 
as formerly. I made a ligature upon the basis of it and holding the end of it 
with my right hand I passed a pair of probe-scissors with the other hand close 
by the said basis and supposing I had encompassed the root I clipt; but it 
not coming away I thrust my scissors downwards and cut-again, being confi- 
dent I had clipt through the fleshy body. I puiled the ligature but it not coming 
I was somewhat surprised-what should be the cause ; therefore, pulling my 
scissors a little back and turning them more off from the basis, I clipt again, 
cut off the bigger part of it and brought it out with my ligature; at which 
instant she choked. The Ladies seeing it shrieked, and became troublesome. 
I desired Mr. Arris to sit still while the patient choked, she gaping, I passed 
into her throat the instrument I had made the ligature by, and raising up the 
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remaining excrescence she recovered and cried, Shall I live? I replied Yes, if 
you sit still. I passed another instrument fitted with a ligature. I, changing 
the instruments, the excrescence slipped down and she choked again; but I 
raised it up and relieved her; then tied the ligature upon it and looked into 
her throat ; where I saw it rooted like a Cock’s comb and that in endeavouring 
to cut the tonsil close by the root I had cut below the part I had tied. Which 
if I could have foreseen and have passed my scissors close a little lower, one 
snip had brought it clear away, but not supposing it rooted so low and working 
blindfold, I was at a loss. But being now better informed I passed my crooked 
Probe-scissors down lower, cut it clean off by the roots and brought it away 
with my ligature. I cicatrised it with the Vitriol and Alum-stones in a few 
days. Yet somewhile after she was cured a part of her drink came out at her 
nose ; which happened by reason of the tonsils drawing that part of her palate 
down lower than. naturally it should; and I suppose that was the cause of 
her speaking so. But some while after she was freed of those inconveniencies.”’ 
It is clear from this that Wiseman was not very far from the discovery of 
adenoids. 

There was ‘‘ A Gentleman, some years since, very curious and neat in 
wearing his hair who was persuaded to permit it to be boiled as it grew on his 
head ; by which doing an erysipelas was raised in the hairy scalp. I let him 
blood in the arm and purged him with lenients; all things else were done by 
revulsion ; but, by reason of his hair, there were no applications made to 
relieve the part affected ; whereupon a suppuration followed ; which put me 
upon a necessity of cutting it off and applying fomentations discutient and 
drying. I met with much difficulty in curing the ulcer, but at last it was 
cured as a corrosive ulcer.” 

The difficulties of travelling were still so great that the surgeon was often 
required to remain with his patient until he was either cured or out of danger. 
Wiseman alludes to it incidentally in telling of the following case: “ A child 
about two months old laboured of some indisposition of body and was observed 
to have a swelling in the right cod. In pressing upon it with my fingers it 
seemed to me not to lie loose in the scrotum; it yielded to a moderate pres- 
sure; and being somewhat reduced, the residue of it jerked suddenly up with 
a noise, which confirmed it a hernia intestinalis by relaxation. I took the 
compass of his loins to the groin and the next day brought him an emplastron 
ad herniam with some bolster-trusses. I reduced the rupture as easily as I had 
done the day before, then applied the Emplaster, fitted the bolster [pad] over 
it and tied it moderately streight [tight]. These trusses had the straps 
stitched on behind; they were brought between his thighs and fastened to 
the upper part of the bolster cross each other by points. I showed the nurse 
how they were to be put and gave her caution lest the bolster should at any 
time gall the thigh or scrotum ; or that by too strict a bandage the hip should 
be hurt or by too slack a bandage the hernia should slide down under the 
bolster. Having thus forewarned her I made my visits the seldomer, as not 
desiring to appear too officious, and indeed was fetch the next day to a patient 
some miles off where I stayed three weeks. At my return I made a visit to 
this little one and felt the rupture slipt down into the scrotum by reason of 
the slackness of the bracer; and the nurse had pulled the straps between the 
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thighs so over-streight as to bring the bracer down and would not believe it 
could be kept up without a bandage from the shoulders. But I reduced the 
rupture, tied it streighter, slackened the straps between the thighs and showed 
her it could not fall over the buttocks whilst it was so tied. The next error 
she committed was in bracing it too streight about the hips, whereby she had 
galled it on the right hip, and then she complained to her Lady that it was 
not possible to cure the child without giving it some healing drinks ; such and 
such had been cured so in a few days. To this I replied that the cure consisted 
in keeping up the rupture; that done it would cure without drinks; that 
there was but little to be given to such an infant. Yet I wished them to con- 
sult their physician therein. I applied an Emplastron diachalciteos upon the 
excoriation with two or three folds of soft linen over it and braced the bandage 
slacker; by which dressings the excoriation cured, the Nurse became more 
experienced and the child was happily recovered in a few weeks, but left not 
off the wearing of the truss till the summer following.” 

Wiseman’s honesty and independence are well illustrated in the following 
case: “A Lady coming to town with a swelling in her left breast consulted 
some of our profession and at last me. She said she had some years since 
kernels in her breast which were judged the King’s Evil, upon, consideration 
of which she was presented to His Majesty and touched. In progress of time 
they swelled and her breast being extremely painful, she desired my judge- 
ment of it. The swelling was large and round and greatly inflamed under 
which it was soft and seemed to have matter in it. The parts more distant 
were hard and several tubercles lying under the skin made it unequal; yet 
the breast was not fixed. She urged me instantly to deliver my thoughts of 
it ; which to decline, I turned from her and told her friend it was a cancer, and 
that I saw no hopes to save her life but by cutting it off. He wished me to 
consider how I delivered such judgement of it, two Chirurgeons having lately 
assured her to the contrary, they taking it for a phlegmon [inflammation]. 
But I, not being used to guide my judgement by what others delivered, con- 
firmed to him what I had before said by a sad prediction, which befel her a 
few weeks after. And, indeed, there was no way then to deal with it but by 
cutting off her breast.” 

He speaks tolerantly of quacks and bonesetters. He says of quacks: 
‘A person of quality aged about fifty years of a plethoric body had a wart 
upon the first joint of one of her forefingers. It was imprudently undertaken 
by some pretender to surgery and treated as ill; so that after many months 
endeavours he was dismissed and a more knowing Chirurgeon entertained who 
found much difficulty in the cure.” In another case: ‘A man about fifty 
years old of a gross body frequently afflicted with the gout and labouring 
then under it in his left leg (as I remember) was commended to an Empirick 
who pretended extraordinary skill in the cure of that disease but understood 
no more than what he had learned by books.” 

Of bonesetters he says: ‘‘In several observations in this book I have 
had occasion to take notice of the inconvenience many people have fallen . 
into through the wickedness of those who pretend to the reducing luxated 
joints by the peculiar name of Bone Setters ; who, (that they may not want 
employment) do usually represent every bone dislocated they are called to 
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look upon; though possibly it be but a ganglion or other crude tumour or 
preternatural protuberance of some part of a joint. In which cases their 
rash extensions do frequently cause sad accidents. But the more gainful 
way is by extending and dressing up joints rather wrenched than dislocated ; 
in which, if they escape undetected, they must needs reap great credit, the 
patient recovering so soon the ease and use of them. Whereas if the joints 
happen to be really luxated scarce one of them knoweth how to reduce them.” 

Wiseman had a large and fashionable practice during the most dissolute 
period of Court life after the Restoration. His treatise on Gonorrhcea, there- 
fore, is of especial interest as throwing light on the contemporary methods of 
treating venereal disease—and truly men and women paid in full measure for 
their pleasure. Little distinction was made between the different forms of 
infection ; the nature of a urethral stricture was not understood; bougies 
were employed, but the catheter was not yet in general use. The patients 
put off treatment as long as possible and only called in the surgeon when they 
had retention or extravasation, and they were then bled, purged, vomited, 
and salivated as a matter of routine. 


The portrait of Wiseman here reproduced hangs in the Council Room of 
the Royal College of Surgeons of England. It was painted by Sir Balthazar 
Gerbier (1601 ?-1667) a friend of Rubens and a protégé of George Villiers, 
Duke of Buckingham. A man of great versatility, he was amongst the first 
to suggest in 1641 the establishment of ‘mounts’ or banks combining 
pawnbroking with banking business. 
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THE RESULTS OF A NEW OPERATION FOR THE 
SUBSTITUTION OF A THUMB. 


By J. LEONARD JOYCE, 


HONORARY SURGEON TO THE ROYAL BERKSHIRE HOSPITAL, READING, 


In 1917 I designed a new operation to substitute a ring finger of the oppo- 
site hand for a thumb lost as a result of injury or disease, and afterwards 
described a case in which the operation had been done successfully. Ten 
years have elapsed since the finger was transplanted, and another operation 
of the same kind has been performed. This paper records the present state 
of the first and brief details of the second case, and concludes with some 
remarks on the various methods of reconstructing the mutilated thumb, and 
a bibliography. 


| PARTICULARS OF THE TWO CASES. 


Case 1.—The original case was fully reported in the BritisH JourNaL 
OF SURGERY (1918, v, 499). The excellent result then recorded was marred 
after some months by a flexor contrac- 
ture at the interphalangeal and meta- 
carpo-phalangeal joints. So persistent 








Fic. 293.—Case 1. Fic. 294.—Case i. 
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was this contracture and so tiresome to control that, no voluntary movements 
being possible at the interphalangeal and the metacarpo-phalangeal joint of 
the new thumb (distal and proximal interphalangeal joint of the old finger), 
_I determined to ankylose these joints in a position of election—namely, a 





Fic. 295.—Case 1. 





Fic. 296.—Case 1. 


slightly flexed position at the metacarpo-phalangeal joint and a slightly 
hyperextended position at the interphalangeal joint. To do this an operation 
was performed on Feb. 1, 1921. Both joints were exposed through short 
longitudinal incisions over their dorsal aspect, and small wedges of bone and 
articular cartilage were removed from the adjacent bones. The wounds 
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healed by first intention, and soon afterwards the bones united in their 
chosen positions. From this time the new thumb has been an unqualified 
success. For seven years the patient has possessed a thumb ankylosed in 
hyperextension at the interphalangeal joint and slight flexion at the meta- 
carpo-phalangeal joint, but having a complete range of normal movement 
at the carpo-metacarpal joint. 

PRESENT ConpiITION.—The circulation of the thumb is excellent, its 
nail grows at a normal rate, and there is no evidence of any trophic change. 
Pin-prick and light touches of cotton-wool are felt everywhere and are local- 
ized correctly. By trade the man is now an upholsterer: he uses his thumb 
naturally and says it feels to him as if it were his old thumb. To the various 
small injuries common to an artisan’s life, such as slight burns, blows, and 
cuts, the new thumb has reacted in a normal manner, and there is a hard 
callosity on the ulnar side of the proximal phalanx caused by the friction of 
his cutting-out scissors. I have related how the thumb behaved to the 
trauma of a surgical operation. Figs. 293-296 show the condition of the 
thumb in June, 1928, while engaged in various active occupations. 

Case 2.—The second case is that of a man, age 32, who received a shell 
wound of his right hand in March, 1918, resulting in the total loss of its radial 
side, including the thumb and index finger with their metacarpal and carpal 
bones. When he came under the writer’s care in April, 1919, there was 
fibrous ankylosis of the wrist-joint in palmar flexion, and considerable ulnar 
deviation of the remnant of his hand. Active and passive movements of 


Fic. 297.—Case 2. Radiogram of hand in April, 1919, before reconstruction, showing 
loss of radial side of hand and ulnar deviation. 


the three remaining fingers—middle, ring, and little fingers—were normal. 
The styloid process of the radius projected on the radial side of his wrist, 
and was covered by a thin and adherent scar. The radiogram showed an 
arthritis of the wrist-joint and loss of the proximal row of carpal bones. 
The problem was how to restore some function to a hand mutilated and 
left useless by the loss of its radial half but retaining three useful fingers on 
its ulnar side. The idea was conceived that if a new thumb could be articu- 
lated to the projecting styloid process of the radius, some useful function 
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might be obtained. Dorsiflexion of the wrist, correction of the ulnar devia- 
tion, and replacement of the adherent scar over the radial side of the hand 
by healthy skin, were all necessary before the idea of providing a new thumb 
could be entertained. 

The scar on the radial aspect of the wrist was excised widely, and 
replaced by healthy skin and subcutaneous tissue from the abdomen by 
means of a pedicle graft. The graft 
had healed soundly by the end of 
May, 1919. Dorsiflexion of the 
wrist and correction of the ulnar 
deviation were then obtained easily 
by means of a succession of plaster 
casts. 

By February, 1920, pin-pricks 
were felt everywhere in the grafted 
skin, and I decided on trying to 
provide a new thumb by substitu- 
ting the ring finger of the opposite 
hand. The thenar muscles of the 
right hand were lost entirely: to 
obtain the essential movements of 
the thumb seemed impossible. The 
intention was to provide a fixed 
sensitive thumb to which he could Te: See &.. She tro -neeme geoweng 

EN together. The ulnar deviation and palmar flexion 
oppose one at least of his remaining of the right hand have been corrected. April, 1920. 
fingers, and in this way procure 
some use in his hand. Measurement proved that, because of the shortened 
hand caused by the loss of the proximal row of carpal bones, the proposed 
new thumb, if articulated to the styloid process of the radius, would have 
almost normal length proportionately to the remaining fingers. 

Misgivings were felt about 
the chance of success because 
of the deep scar, and the neces- 
sity of making an _ incision 
through grafted tissues. The 
risk of failure was explained 
to the patient, and he was told 
that, were the operation suc- 
cessful, the new thumb would 
be fixed. Encouraged by the 
success of my first case, he 
decided to have the attempt 

Fic, 299.—Case 2. Radiogram of hand after reconstruc- made. - ‘ 
tion. June, 1920. The operation described 
by the writer in the Bririsu 
JOURNAL OF SURGERY was performed, but the new thumb was fixed to the 
exposed tip of the styloid process of the radius instead of to the trapezium ; 
and as there were no thenar muscles, the bed for the reception of the new 
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thumb was prepared in the fatty tissues grafted from the abdomen. The 
first stage of the operation was performed on Feb. 20, and the second stage 
on April 19, 1920. There were no complications. 

PRESENT CoNnDITION.—The new thumb shows little evidence of trophic 
change. The skin is slightly glazed and smooth and is apt to become blue 


Fic. 300.—Case 2. June, 1928. 


in cold weather, but pin-pricks are felt everywhere and localized correctly. 
Cotton-wool touches are perceived with proximal localization. Sometimes 
the sensation of itching is experienced, and the patient volunteers the state- 


Fic. 301.—Case 2. June, 1928 


ment that, if not thinking, he will scratch to the radial side of his hand in the 
position his old thumb once occupied. The joint between the styloid process 
of his radius and the metacarpal bone of his new thumb (proximal phalanx 
of his ring finger) is perfectly stable, and allows about half the extent of 
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passive movements possible in the carpo-metacarpal joint of a normal thumb. 
The metacarpo-phalangeal joint of the new thumb (proximal interphalangeal 
joint of the old finger) has become contracted towards the flexor aspect to a 
right angle, and only a few degrees of passive flexion and extension can be 
obtained. The interphalangeal joint of the new thumb (distal interphalangeal 
joint of the old finger) is not contracted, and allows a few degrees of passive 
movement. The terminal phalanx and the nail are deformed and smaller 
than normal, the result of a burn contracted a few months after the operation. 
The sore caused by the burn healed normally and has remained healed for 
seven years. 

The aim of the operation—the provision of a fixed sensitive thumb to 
which he could oppose the remaining fingers of his hand—has not been realized ; 
partly owing to the flexor contracture at the metacarpo-phalangeal joint, 
and partly owing to an initial error in technique, whereby the finger was 
transplanted with its transverse plane nearly parallel to that of the palm of 
his hand instead of at right angles to it. I have no doubt that by a second 
operation at the present time both faults could be rectified, and the original 
intention of the operation accomplished. The patient is, however, a busy 
man and unwilling to give up the time necessary to complete the reconstruc- 
tion. The result is relatively successful considering the difficulties of the 
case. Figs. 297-301 show the original condition of his hand, one of the 
various steps in its reconstruction, and its present condition. 


COMMENTARY. 


Much attention has been devoted to the reconstruction of the mutilated 
thumb. The methods employed may be classified as follows :— 

1. Methods entailing the transplantation of tissues from a distance :— 

a. Pedicle graft of skin, tubed, and stiffened by a free bone-graft. 
b. Transplantation of a toe. 
c. Transplantation of the ring finger from the opposite hand. 

2. Methods using the remaining parts of the injured hand :— 

a. Making a cleft between Ist and 2nd, or between 2nd and 3rd, 
metacarpal bones—called by the ugly name ‘phalangization’. 

b. Finger transplantation. 

c. Rotation of two of the remaining fingers. 

d. A combination of two or more of the above methods. 

It is not my intention to discuss these various procedures in detail. When 
confronted with a case of mutilated thumb a surgeon will use his judgement 
as to which method best fits the particular case in question. A few remarks, 
however, may have some value. 

As far as the author can gather from the papers which have been written 
on the subject, his are the only cases of loss of a thumb and the whole of 
its metacarpal bone which have been treated by a method falling into the 
first group. The transplantation of tissues from a distance has been chiefly 
employed when at least a part of the first metacarpal bone has been present. 

Of the second group, the combined method used by Perthes seems to have 
given a good result when employed for the total loss of a thumb including 
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its metacarpal bone, but certainly no better than that obtained in the first 
case recorded in this paper. In the method of Perthes the index finger of the 
injured hand becomes the new thumb; when this finger is already stiff 
through injury or disease, especially if it hampers the movements of the other 
three fingers—which has been the case in some of the patients on whom this 
type of operation has been practised—its conversion into a prehensile digit 
seems to be the obvious and right course to pursue. On the other hand, when 
the index finger of the injured hand is perfectly normal, its sacrifice for the 
sake of a new thumb would be a greater one than that of the ring finger of 
the opposite hand. From the point of view of function of the donor hand, 
as long as the metacarpal bone is not interfered with and except in special 
professions, the loss of the ring finger is of little moment. 

Better function is the prime object for which these operations should 
be undertaken. In the author’s second case it is possible that a better func- 
tional result might have ensued by adopting one or a combination of the 
operations from the second group, but this is uncertain, as the patient has 
been unwilling to have the reconstruction completed. 

Since operating on the cases recorded in this paper the writer has seen a 
third patient who had lost by an accident his right thumb and its metacarpal 
bone. There was a fine flexible scar on the radial aspect of the hand, the 
thenar muscles were present and could be actively contracted and relaxed, 
and the rest of his hand was normal in every respect. A good functioning 
thumb at the expense of the ring finger of the opposite hand could have been 
assured. Unfortunately he was unwilling to endure having his hands joined 
together for several weeks. 

Whether there is any value in the suggestion made in my original paper 
that “‘ by suitable modifications in the details of the operation any less part 
of a thumb can be similarly replaced by substituting for it a part of a finger 
of the opposite hand ” I have had no chance of putting to the test, but the 
excellent functional result in the original case and the way the thumbs have 
stood the test of time in both cases lead me to believe that, when practised 
for the condition for which it was designed, the operation of substituting for 
a thumb the ring finger of the opposite hand gives a valuable functional 
resull.. 


SUMMARY. 


1. A new operation for the substitution of a thumb was described in 
the British JouRNAL OF SURGERY in 1918 (Vol. v, p. 499), with details of 
a case in which the operation had been performed successfully. The history 
of the case has been brought up to date. 

2. A second case presenting great difficulties is recorded in which the 
operation met with a modified success. 

3. The new thumbs have stood the test of time. 
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CRETINISM. 
By R. LAWFORD KNAGGS, 


CONSULTING SURGEON TO THE LEEDS GENERAL INFIRMARY, 


CRETINISM is a condition characterized by dwarf-growth associated with 
defective mental development. It is met with amongst the offspring of 
goitrous or cretinous parents in certain districts where goitre and cretinism 
are endemic; also, sporadically, in goitre-free districts, when its subject is 
often the child of healthy parents whose family history shows no taint of 
goitre or of cretinism. Both forms depend upon an insufficient supply of the 
secretion of the thyroid gland, are benefited by thyroid treatment—some- 
times in sporadic cases almost to the point of cure—and are closely allied to 
the myxcedema of adults, in which the thyroid deficiency declares itself after 
the skeleton and the brain have been developed normally.* 


The study of cretinism involves the consideration of three definite and 
distinct conditions :— 

1. Endemic cretinism. 
2. Sporadic cretinism. 
3. Cachexia strumipriva. 

An absence or inadequate supply of thyroid secretion is now generally 
accepted as the cause of the symptoms in sporadic cretinism and cachexia 
strumipriva, but there is some difference of opinion as to the exact position 
which deficient secretion occupies in the etiology of endemic cretinism. 
There is no question as to the intimate resemblance between the endemic 
and sporadic varieties, and in both the disease develops in infancy or early 
childhood ; but the onset of cachexia strumipriva, which follows complete 
removal of the thyroid and is also closely akin, usually occurs in adult life, 
and only a proportion of cases, viz., those in which thyroidectomy has been 
carried out during the growing period, come within the scope of this article. 

It is often stated or assumed that the thyroid gland is absent in sporadic 
cretinism ; but palpation, which is the only method of investigation that can 
be employed during life, is not reliable, and even failure to find the gland at 
an autopsy is not infallible. Serial sections of the cervical tissues have shown 
that traces of ectopic thyroid tissue may be found when the gland itself is 
missing. This fact, and the not infrequent existence of accessory thyroids, 
make it difficult to be sure that, in any particular case, there is absolutely no 








* The 14th ‘conclusion’ in the Report of the Committee of the Clinical Society of 
London on Myxcedema runs as follows :— 

‘‘(14) That a general review of the symptoms and pathology leads to a belief that the 
disease described under the name ‘ myxcedema’ as observed in adults is practically the same 
disease as that named ‘ sporadic cretinism’ when affecting children; that myxcedema 1s 
probably identical with cachexia strumipriva ; and that a very close affinity exists between 
myxcedema and endemic cretinism.” 
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thyroid tissue capable of functioning. Though total absence of the gland 
has been demonstrated in a few cases by the serial-section method (aplasia 
of the thyroid ; thyreo-aplasia), in many sporadic cases some kind of a thyroid 
gland is certainly present, though it shows evident signs of mal-development 
or of atrophic degeneration (thyreo-hypoplasia).* 

There are other cases, too, usually of later origin, in which the signs of 
cretinism supervene upon some infectious illness, such as whooping-cough, 
measles, etc. The atrophic change in the gland in these cases has been com- 
pared to atrophy of the testes after mumps, but it is more probable that the 
margin of the resistance of the gland to degenerative changes has been whittled 
away by the lowered vitality resulting from the recent debilitating sickness.t 

Occasionally it may not be easy to decide whether a cretin is of the endemic 
or the sporadic kind. An infant may be born without a thyroid in a neigh- 
bourhood where goitre and cretinism are endemic. The thyreo-aplasia would 
point to sporadic cretinism, but the district, and perhaps also the ancestry, 
might be in favour of the endemic disease. 

But a cretin, whether endemic or sporadic, is hardly ever a cretin at 
birth. Usually the first recognizable signs of the disease make their appear- 
ance within the first or second year, sometimes even later. In such cases, 
when the infant’s thyroid is unequal to its needs, this period of grace is 
attributed to the action of the maternal thyroid secretion conveyed to the 
foetus during intra-uterine life, and very possibly the mother’s milk may act 
as the medium after the child is born. 

It is not known to what extent the foetus has to depend upon its mother’s 
thyroid secretion under normal circumstances, but there is ground for belief 
that the foetal thyroid does not begin to function till a comparatively late 
period of intra-uterine life.1 If, therefore, the mother’s thyroid gland should 
chance to be the subject of cretinoid degeneration—not necessarily of a goitre 
—the interval previous to the onset of symptoms will probably be shortened. 
It is under such circumstances, when the thyroid secretion fails in both mother 





* Packard and Hand’s case was a clear sporadic cretin 6 years of age. Post mortem 
the thyroid was fibrotic ; the alveoli were small ; many contained no colloid, and those that 
did showed it in very small amount. (Amer. Jour. Med. Sci., exxii, p. 293.) 

Aschoff’s case of a 6-months-old child had a cystic tumour at the root of the tongue, 
and a vesicle of the size of half a pea at the site of the lateral lobe, which he regarded as a 
remnant of the bronchial pouch. (Falta, The Ductless Glandular Diseases, Meyer’s trans.) 

In Fletcher Beach’s case, age 2} years, there was no thyroid. (Trans. Pathol. Soc., 
1873-4, xxv, 265.) 

t Dr. Fagge’s second case, a girl age 16? years, until she was 8 years old “ was a good- 
looking child with a large quantity of black hair. She was lively and good tempered and 
played like other children ’’ and had made satisfactory progress at school. ‘* When 6 years 
old she had a slight attack of measles, but did not keep her bed ; about the same time she 
had whooping-cough. Two years afterwards she had a second attack of measles. She then 
kept her bed for two weeks; she was not insensible. She is further stated to have had 
erysipelas at that time. Sores followed on the head, and she lost her hair in patches. She 
suffered from severe diarrhoea, and also from shortness of breath.”’ 

This illness seems to have been ‘ beyond doubt’ the starting point of the development 
of the cretinous state, for she did not grow from that time, and her features changed com- 
pletely. (Med. Chir. Trans., 1871, liv, 159.) 

Magnus-Levy observed one case in a group of endemic cretins who developed fairly 
normally up to the 10th year, and showed the first signs of cretinic degeneration after an 
ots ae of pertussis. About the 16th year rapid degeneration with myxcedema set in. (Falta, 

id., 167.) 
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and foetus, that a congenital cretin results, i.e., the foetus is born cretinous 
(Fig. 302); such cases are very rare. But a child born of a healthy mother, 
even if it has a cretinoid father, can still fall back upon its mother’s secretion, 
and the cretinous state will probably not develop till some time after birth, 
when, owing to degenerative changes, the secretion from its own thyroid is 
failing. The cretin in that case would be hereditary—but not congenital.? 

‘Infantile myxcedema’ is a term often met with in the literature of 
eretinism. It leaves with the reader a sense of uncertainty as to whether it 
is used merely as a synonym for cretinism or not. The following authoritative 
statement by Falta* therefore will help to make its employment clear: “ Light 
cases, or those in which delay in development sets in at a later stage, are to 
be counted as infantile myxcedema. In severe cases that occur quite early 
the assumption of a thyreo-aplasia is better warranted.’’ (Elsewhere this 
author speaks of infantile oedema 
making its first appearance in the 
fifth or sixth year of life.) 

It is perhaps unnecessary to 
point out that athyreosis—a word 
that is frequently used, especially 
in foreign literature—includes not 
only many cases of sporadic cre- 
tinism, but also those of cachexia 
strumipriva (operative athyreosis). 

The symptoms of cretinism 
are the consequence of a sup- 
pression or retardation of the 
ordinary course of development. 
The essential cause of the check 
is failure of the supply of thyroid 
secretion. The various organs and 
tissues feel the loss of its influence 
in a greater or less degree, and 
their functions suffer accordingly. 

. The skeleton reacts to the absence 
(50 a ta megs, or od congenital tin. or withdrawal of this influence in 
* Zur Verhiitung des Cretinismus und cretinoid Zus- a remarkable manner, and _ the 
igo resulting changes in endochondral 


ossification lead to one of cretinism’s most striking features—dwarfism. 





The changes in the bones, and their influence upon the growth of the 
skeleton, will be considered in their clinical and pathological aspects, and 
from the important view-point of treatment. But first, some explanation 
must be given of a circumstance in the earlier history of cretinism which for 
a long time introduced an element of confusion into its pathology and diagnosis. 

Virchow, after an investigation of the changes in the skull of a foetus 
which belonged to the category of ‘so-called foetal rickets’, came to the con- 
clusion that the case was one of cretinism and described it under that designa- 
tion. Virchow’s ‘newly-born cretin’ has acquired a remarkable notoriety 
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in the literature of the subject, for in later years it was shown to be an example 
of chondrodystrophia foetalis or achondroplasia—one of the diseases which 
has emerged from the composite group of ‘foetal rickets’ (Weygand and 
Bayon—see Wegelin’). The point on which Virchow went astray was 
synostosis of the basis cranii (i.e., of the os tribasilare), which he regarded as 
‘the central point of the whole disturbance’, and, consequently, the great 
feature of the cretin skull. But it is now known that this synostosis is a 
characteristic feature of achondroplasia, and that in cretinism the exact oppo- 
site prevails, namely, long delay or failure in the obliteration of the spheno- 
occipital synchondrosis. Virchow’s great reputation endowed his error with 
a long life, and even yet it cannot be said to be quite dead.* To it may be 
attributed the impression, which at one time was prevalent, that foetal cretinism 
was not very uncommon, but usually resulted in a still-birth. But it is the 
foetus affected with a severe degree of achondroplasia that is born dead, whilst 
the child destined to become a cretin is, except in very rare instances, to all 
appearances normal for the first few months of its life. 


THE CLINICAL ASPECT. 


Though differmg in non-essential points, endemic and sporadic cretinism 
are so much alike that one description is usually made to do duty for both. 
The impression conveyed, therefore, appears to lose some of its lucidity when 
the reader finds the two conditions very definitely separated in their further 
consideration, and he is sometimes at a loss to know whether reference is being 
made to one or both. At the risk therefore of some redundancy a descrip- 
tion of each will be given. 

The Endemic Variety (Figs. 303, 304).—This account is taken chiefly from 
Osler and Macrae’s System of Medicine (vi, 449). 

The unfortunate sufferers are frequently dwarfs, their height, when full 
grown, usually varying from 40 to 60 in., and sometimes being even less: The 
body is short and broad, the neck short and thick, the abdomen large and 
pendulous. The forehead is low and broad, often sloping backwards, and the 
skin covering it is thrown into wrinkles. The nose is flat, the nostrils are 
conspicuous, and the eyes small and widely separated. The expression is 
stolid. The muddy skin, suggesting the Eskimo, looks cedematous but does 
not pit on pressure. The legs are short and sometimes crooked, and their 
muscles weak and ill-developed, so that the gait is feeble and waddling, and 
may be limited to creeping. The supraclavicular fossee contain cushions as 
in myxoedema. The genitals remain infantile, but may develop between the 
thirtieth and fiftieth years, though rarely to a stage to make procreation 
possible. In severe cases thick blubberous lips encircling an enlarged and 
protruding tongue may produce a semi-bestial aspect which is repulsive in the 
extreme. 

‘“‘Tdiocy is an essential part of cretinism.” 

“Individuals with less complete bodily and mental change are spoken 
of as semi-cretins”’; and there is a slighter grade still, known as cretinoid, 


* In the last edition of a popular text-book of medicine the basi-occipital and basi- 
sphenoid are stated to be prematurely ossified in cretinism. 
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in which, with the face and bodily conformation of the cretin, there is some 

degree of enfeeblement of the intelligence, and speech is somewhat impaired. 
“ Cretins are always apath- 

etic and stupid, and lacking in 

memory and decision. They 

are not easily excited, but are 

sometimes vindictive ’’. Some 

cases can be trained to simple 

duties, and become hewers of 


Fic. 303.—ndemic cretin; high 
grade. (After Iphofen.) 


wood and drawers of water. 
““ These, occasionally spoken of 
as ‘beast men’, have the mental Sa ee — — 


development of a trained house ° Fic. ee pe aa See ane ee URE 
age 18 years. In order to estimate the relative length 
dog (Kocher) ; others, less de- of the arms it may be mentioned that the subject is 


veloped, are spoken of -as ‘ plant represented sitting upon a chamber utensil on which 
5 we he was placed because he was continually dirtying 


men . himself. There is an indication of this in the picture. 
Sporadic Cretinism (Figs. (After Virchow, Gesammelte Abhandlungen, Fig. 35, 


305, 305a).—This form, said to p. 953.) 
be the only one now met with in England, was described by Hilton Fagge’ 
in a well-known communication to the Royal Medico-Chirurgical Society :— 


“The body is stunted, the height scarcely exceeding 4, 3, or even 2 feet in 
different cases. The head is round ; the face is broad ; the eyes are widely separated 
by the flat root of the nose ; the ale nasi are thick ; the nostrils are rounded ; the 
mouth is very large and generally wide open; the lips are thick ; the hands and 
feet, as well as the fingers and toes, are short and broad. When sporadic cretinism 
is congenital, it is also attended with a deficiency in the mental powers, varying in 
degree, but of a character very like that which belongs to the endemic form of the 
disease. The child is free from the mischievous tendencies displayed by so many 
idiots. It is good humoured and torpid—often sitting for a long time quiet in one 
place. Sometimes it can walk only with the assistance of a chair. It is not rarely 
deaf and dumb. Sporadic cretinism, instead of being associated (like the endemic 
swe with goitre, appears to be attended with a wasting or absence of the thyroid 

Oo . as 

Fagge’s first case was the 8-year-old son of healthy parents who lived at Rother- 
hithe. Their other children were healthy. He was large at his birth, began to cut 
his teeth at 2 years of age, and first attempted to walk at 34. Nothing was noticed 
amiss with the child in early infancy, but afterwards he would sit down when he 
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could, and remain silent for hours in one position. He also ceased to grow, and was 
thought not to have grown since he was 2} years old. At the time of the report, 
though 8 years old, he was more like a child of 2 or 3, very quiet, rarely moving of 
‘his own accord, and wearing an air of torpid contentment—though said to have 
rare explosions of temper. He smiled when noticed, appeared not to know many 
words, but named things shown to him correctly, and was clean in his habits. His 
height was 2 ft. 7? in. and his weight 25 lb. 


Fic. 305.—A sporadic cretin, A. C., Fic. 3054.—Same case as Fig. 305, 
age 18 years and 8 months, at beginning after 12 months’ thyroid treatment, Dec. 
of thyroid treatment, Dec. 25, 1892. 20, 1893. Height 37% in. 

Height 334 in. (Dr. John Thomson’s 
case, from Edinburgh Medical Journal, 
Feb., 1894.) 


There is a great sameness in the clinical histories of these cases, as will be 
seen from that of the adult which furnished Dolega*® with material for his 
pathological observations. 


Julius W., born in 1859, of healthy parents and having two healthy sisters, died 
at the age of 28. There was no similar dwarf in the family or in the village. He 
was a very small child but throve normally till he was 9 months old, when his develop- 
ment became very backward. He learnt to walk in his 8th year and by the 10th 
he could cross a room upright and without help. But the ability to walk was soon 
lost, and he passed his life in a chair or lying down at intervals. His speech came 
late, and he could only say short words, such as Papa, Mama, Yes, No. He had 
fair use of his arms; he passed his excretions at times beneath him, but he was 
accustomed to show his need by a definite noise. He was fed on fluids because 
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he did not masticate solids, and up to his last year would play alone with a certain 
sort of weariness. Admitted. to hospital for eczema of the scalp he died suddenly 
ten days later following diarrhcea and dyspnea. 

These extracts not only give a good general impression of the cretinous 
individual, but bring out the tendency to an increased severity of the disease 
in the sporadic variety, as shown by its effect on the stature, the intellectual. 
faculties, and the muscular strength. The difference will be even more 
evident when the duration of life is considered, but mention must first be 
made of several other conditions. 

The presence of symmetrical fatty masses above the clavicles, external to the 
sternomastoids, was pointed out by Curling’ in 1850, and emphasized by Fagge 
in his communication. These swellings are now recognized as a distinctive 
feature in cretinism, especially in the sporadic form, and are a local evidence 
of the tendency to fat deposition which is present in cretinism and myxcedema. 
They may disappear in the later (wasting) stages preceding death (Fletcher 
Beach’s case®). They are sometimes spoken of as if they were simply myxc- 
dematous swellings, but they are really collections of fat. In both Curling’s 
cases the fat was unencapsuled ; in one it was superficial, and in the other it 
passed down behind the clavicles and filled the axille. 

Goitre is common in endemic cretins (Figs. 306, 3064). Falta® says that 
they are almost always goitre carriers; Fodere,’° that the greater part of 
the children who will become cretins are born with a small goitre the size of 
a walnut, and Hector Mackenzie" tells 
us that 60 per cent of the cases have a 
goitre, which is often of considerable size. 





Fics. 306 and 306a.—A sister (age 21) and brother (age 26), endemic cretins, middle grade. 
Note the goitres. (After Dr. Hermann Demme.) 
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On the other hand, in sporadic cretinism an enlarged thyroid is a rarity. 
The gland is either absent or in a state of atrophy, though Fagge mentions one 
case—a boy of 14—in the York County Hospital, who had a large bronchocele, 
was of stunted growth and deficient in intelligence. His parents had resided 
all their lives in York, and none of his relations was known to have been an 
idiot or to have suffered from goitre. 

Umbilical hernia is of frequent occurrence in both forms of the disease. 
It is probably connected with the protuberant distended abdomen and the 
constipation, which are such pronounced symptoms. The interesting point 


is that under thyroid treatment not only do the two latter disappear, but the 


hernia in many cases also gets well. 


A diminution in the temperature, and the rate of the pulse and respiration, 


may be regarded as part of the torpor which is brought out so well in Fagge’s 
descriptions. They may in rare cases become a very striking phenomenon. 
In a sporadic case recorded by C. W. Townsend, of Boston,!? “ the low temper- 
ature, slow pulse and respiration all pointed to the sluggish, almost hibernating 
condition, which at times was so exaggerated that the child appeared to the 
mother as if dead’’. Rarely the slowing of the respiration may be remark- 
able. Falta mentions a case of Magnus Levy’s, aged 28, in which the thyroid 
had been removed fourteen years before, who breathed only six times in a 
minute. 

Myzxoeedema.—Though the term ‘infantile myxcedema’ is supposed to be 
applied to cases in which the onset of the cretinous state is late, yet a swollen 
cedematous condition of the skin and subcutaneous tissue, which does not pit 
on pressure, is undoubtedly present in sporadic cases at an early age. Sidney 
Phillips,4* reviewing a number of the earlier recorded cases, pointed out that 
it was present in the majority and was to be looked upon as a usual symptom. 
In the endemic disease, however, myxcedema is not always present, at any 
rate, in the earlier stages or slighter degrees. In 60 per cent of cases examined 
by E. Bircher it was absent (Falta1‘), and Phillips refers to the statement of 
Fodere, quoted by the Sardinian Commission, that “ cretinous infants mostly 
become cedematous’’. Also the latter author writes, ‘“‘ those who have no 
goitre have characters from which one recognizes they will be in that class ” 
(i.e., endemic cretins). ‘‘ They are swollen, voluminous, especially about the 
head and hands’”’.1° The fact is further emphasized by the case of two cretins 
observed by H. Bircher!® in which tetany and severe myxcedema occurred 
after the removal of their goitres. 

The formation of the mucin with which the tissues are infiltrated is due 
to a change (mucinoid degeneration) in the ground-substance of the connective 
tissue, which at a certain stage of myxcedema is increased in quantity. The 
myxcedematous process has been studied in connection with the skin more 
particularly in the adult disease. It is thought to be inflammatory because 
of the cell infiltration in and argund the sebaceous and sudoriparous glands 
and in the neighbourhood of the hair follicles.16 Eventually the myxcedema 
tends to disappear, the connective tissue becoming infiltrated with white 
fibres and fat. The supraclavicular swellings are an expression of this stage, 
which sometimes may be succeeded by marasmus, when the localized swell- 
ings may disappear. 
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The duration of life in most cases of endemic cretinism is somewhat 
shortened, as might be expected where the intelligence is so defective, but 
the condition is not incompatible with long life. Kocher has reported cases 
of 70 and even 100 years, and others still older are on record. Stoccada’s 
cases, which furnished material for his histological illustrations, some of 
which, through his courtesy, are reproduced here, were 27, 30, 35, 40, and 
57 years old respectively. But in sporadic cretinism the danger to life is 
definitely greater. Bourneville and Bricon’s cases were 28, 24 (Obs. vi*), 
and 381 years old respectively ; and Dolega’s, the base of whose skull is shown 
in Fig. 3074, was 28. 

According to Horsley!’ the disease beginning in early childhood “ reaches 
its height by the end of 14 or 15 years, so that by the 20th or 21st year 
it has attained complete development and henceforward remains perfectly 
stationary until death. Hence at the age of 30 the physical appearance is 
that of a young child, and the intellectual condition similarly does not advance 
beyond that of childhood.” Further on he writes as if severe cases do not 
survive beyond 30 or 40 years, but that milder cases may. 

Sporadic cretins show a great resemblance to one another, even though 
they may come from different countries. Endemic cretins, on the other 
hand, differ from one another much more. Even when they belong to the 
same family the likeness is not so marked as that between sporadic cases 
which are not related. There is often more than one cretin in a family— 
sometimes there may be several. This would seem more likely to occur in 
the endemic form than in the sporadic ; but even in the latter it is not very 
rare. Fagge refers to three cretins, members of a family of twelve belonging 
to healthy parents, and Herman!® reports two instances in which there were 
three cretins in a family. Other examples may be found in the literature of 
the subject. 

Cachexia Strumipriva.—Only a limited group of cases of this condition 
can be really compared with endemic and sporadic cretinism, namely, those in 
which the whole thyroid was removed during the period when the bones were 
growing, and before the intellectual faculties were adequately developed. 
Such cases cease to grow, and their epiphyses, or some of them, may remain 
cartilaginous for years, or for life. Their mental development also stands 
still. After the growth of the skeleton is completed, total thyroidectomy is 
followed by a condition which is “ probably identical with myxcedema .”’ 


THE MACROSCOPIC APPEARANCES OF THE BONES. 


Professor C. Wegelin,!® of Bern, is convinced that “‘ the persistence of the 
cartilaginous synchondroses beyond the growth age, and the inadequate 
development of the primitive cartilage-absorbing medullary spaces ’’, are the 


distinctive marks of the abnormal ossification of cretinism. These features 
= Sse 





* According to Falta the oldest sporadic cretin recorded was Bourneville’s (Pacha de 
Bicétre), age 36. Stoccada quotes the case as 37. There seems to have been some error 
here, for in Bourneville and Bricon’s article (Arch. de Neurol., 1886, xii, 293) Pacha de Bicétre’s 
case is given in Obs. vi. He was born Aug. 20, 1861, and died Nov. 18, 1885, so that he lived 
24 years. 
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are characteristic of both the endemic and sporadic forms, and also of cachexia 
strumipriva ; and any difference that exists is one of degree only—the degree 
being least in the endemic disease. The peculiarities of the bones and of their 
growth, as seen in actual cases and specimens of the three conditions, are 
described below. It is the endochondral ossification that provides the most 
convincing evidence of deterioration, but there are signs that membranous 
bone formation also suffers in some degree. 


THE SKULL.* 


The well-marked cretin skull presents points of considerable interest. In 
severe degrees of the disease, especially in the sporadic variety, the departures 
from the normal are striking. It retains in adult age the peculiarities at the 
base which characterize the skull of a child at birth. The skull of Dolega’s 
28-years-old case (Figs. 307, 3074) may be cited as an example. It was not 


Fic. 307.—The skull of Dolega’s case : Fic. 3074.—The base of the 
a sporadic cretin, age 28. (After Dolega, skull of Dolega’s case. 
Zeigler’s Beitr. z. pathol, Anat,, 1891, ix, 489.) 


only infantile in its proportions, but its infantile character was further shown 
by the persistence of all the sutures and synchondroses, by the wide-open 
anterior fontanelle, and by the presence of those sutures and fissures which 
suggest the formation of the tabular part of the occipital bone from four 
centres. 

The most notable abnormality was in the base behind the anterior fossa. 
This part was flat. The occipital squama behind the inferior curved line was 
reared upwards, but the parts of the occipital in front of that line lay nearly 
horizontal, and there was no kyphotic curve of the base, as the basi-occipital 


—_—., 





* IT am indebted for much of the material in this section to a paper by Dolega,”° who 
made a very careful study of the skeleton of a sporadic cretin aged 28. The clinical history 
of the case is given on p. 375. 
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made a very obtuse angle with the body of the sphenoid. The synchondrosis 





Fic. 308.—Showing a section through the upper 
part of the spheno-occipital synchondrosis from a 
Moderately 
marked proliferation of cartilage cells in the er = 

ew 
medullary spaces in the bony boundary lamella, 
which is thinner on the occipital than on the 


30-year-old endemic cretin (Bosshard). 


of the bone ; cell rows present here and there. 


sphenoid side. (After Stoccada.) 


between the pre- and the post- 
sphenoid centres of ossification had 
disappeared, but the spheno-occi- 
pital (basilar) synchondrosis was 
completely preserved, and a con- 
tinuous cartilaginous covering ex- 
tended from it along the whole 
dorsum sellze to the cartilaginous 
posterior clinoid processes (Vir- 
chow’s overlying cartilage of the 
clivus) (Fig. 3074). 

The occipital bone was com- 
posed of four parts, like that of a 
new-born child—the basi-occipital, 
the two exoccipitals (all unusually 
small), and the tabular portion. 
These parts were quite distinct and 
separated from one another by 
intervening cartilage. On the under 
surfaces of the exoccipitals there 
were no articular processes, but 
simply flat surfaces for articulation 
with the atlas. The antero-posterior 
diameter of the foramen magnum 


was normal, but the jugular and nerve foramina were contracted. 


Though relatively very big for 
the body, the skull was very short 
for a person of 28, and this depended 
on the limitation of the growth of 
the occipital bone, the basi-occipital 
portion being strikingly small and 
much shorter than normal. 

A few less important points 
may be mentioned. The anterior 
fossa was diminished by the up- 
ward arching of the orbital plates 
of the frontal bone, which left 
between them a deep furrow in 
which the cribriform plate of the 
ethmoid lay. The crista galli was 
largely cartilaginous, and the sharp 
points and edges at the base were 
rounded and swollen. There was 


also considerable thickening of the 
vault seen in horizontal section (1-5 
to 1-2 cm.), and the mastoid pro- 
cess was absent. 








Fic. 309.—Showing the occipital side of the 
spheno-occipital synchondrosis of a 44-year-old cretin 
(Christener). Lower part; very slight proliferation of 
cartilage cells close to the bone; cell rows absent. 
The bone forms a continuous layer along the cartilage 
from 0-1 to 0-3 mm. thick. There are no medullary 
spaces in the bone layer. (After Stoccada.) 
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The face looked mean, chiefly owing to the shortening of its upper part. 
The root of the nose lay further back than usual, and the frontal bone inclined 
considerably forwards above it. The upper jaw protruded, the arch of the 
palate was absent, and the alveolar process was broad and high. The two 
halves of the lower jaw were completely separate and the angles slightly 
marked. : 

Nearly all the milk teeth present were carious, and the permanent ones 
seemed to be struggling for the necessary room to develop. 

In this country museum specimens illustrating cretinism are rare. In 
St. Bartholomew’s Hospital Museum is the skull of a female sporadic cretin, 
aged 12 years (No. 286b), who died of bronchopneumonia ten days after 
thyroid treatment had been started. It is very similar to that just described. 
The following account is taken from the catalogue. 


‘* The brain case is well developed. . . . Those bones which arise in membrane 
are as a whole much more completely developed than those arising in cartilage . . . 
yet even here there is evidence of locally arrested development.” (Anterior fon- 
tanelle wide open, lateral fontanelles not quite closed.) ‘‘ The cartilage bones on 
the contrary are imperfectly developed : the bony units of the basis cranii remain 
to a large extent independent ; there is no shortening of the basis cranii and no 
synostosis .... In the occipital the ill-developed basi-occipital and condylar 
masses resemble those of a very young child, while the upper part of the bone is thick 
and firm. The root of the nose is broad and flattened, but not drawn in. Dentition 
is backward. None of the milk teeth have been shed, though the permanent teeth 
can be seen in the jaws, some of them in abnormal situations.”’ The patient had 
shown ‘“ no abnormality at birth but signs of defective development became apparent 
after six months. She had never walked or talked, and in her 12th year was 
33 inches in height, and weighed 32 lbs. Her external appearance was char. 
acteristic of cretinism, the body was hairy, and fatty tumours were present above 
the clavicles.”” After death the thyroid gland was found to be replaced by a little 
fatty tissue. 

But this pronounced infantile form of skull is not found in every cretin. 
In the less severe grades the cranium approximates to the normal, and only 
the basilar synchondrosis may persist. I am indebted to Dr. D. M. Greig 
for details of three skulls in the Museum of the Royal College of Surgeons of 
Edinburgh from sporadic cretins of 21, 13, and 19 years of age respectively. 
They show no particular abnormality, but the basilar suture is present in all 
three, as it might have been in healthy individuals of similar ages. In the 
last of the three—a feeble, undersized, and undeveloped girl—the basi- 
occipital is flat and horizontal and the occipital condyles are unusually flat. 
The jugular fosse are small, the anterior arch of the atlas is not united, and 
the posterior is deficient for several millimetres. 

Though the basilar synchondrosis normally persists long after the other 
synchondroses have closed, there is no doubt that its ossification is very 
markedly retarded in both forms of cretinism. It was specially selected by 
Stoccada for examination on this account, and it was present in the six cases, 
ranging from 27 to 57 years of age, upon which his paper is based. (Figs 308, 
309.) 

THE LONG BONES. 


It is characteristic of cretinism that the ossific centres are very late in 
making their appearance in the cartilaginous epiphyses (Figs. 310, 311), and 
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when they do they grow slowly.* Growth may come practically to a stand- 
still in sporadic cases, and the epiphyses may remain largely cartilaginous 
to the end of life. But in the endemic disease, though growth is slow, it is 
not as a rule interfered with to such an extreme degree, so that, though the 
epiphysial discs persist some years longer than usual, it is common in adults 
to find the epiphyses united to the shafts, and only traces of cartilage left in 
some of the epiphysial regions. Length growth comes to an end when the 
epiphysial cartilages disappear, and their persistence in these cases explains 
why, when cretins are submitted to thyroid treatment, growth may take 
place, particularly in sporadic cases, long after the ordinary growth age has 
been passed. Some of these facts are illustrated by the following cases. 

In the 28-years-old sporadic cretin (Dolega’s), to which reference has 
already been made, there were no ossific centres in any of the epiphyses of 
the three long bones of the upper extremity, though search was made for some 
of them with a microscope. In the femur centres were present in the head 
and the great and small trochanters, and except for a tolerably large ossifying 
nucleus the lower epiphysis (condyles and epicondyles) was wholly cartilagi- 
nous. There were no ossifying centres, also, in the epiphyses of the tibia 
and fibula, and in the scaphoid and internal cuneiform amongst the tarsal 
bones. , 

In Stoccada’s first case (G. M.), an endemic cretin of almost the sam2 age 
(27 years), there remained traces of the upper epiphysial disc of the humerus, 
but none of the lower one, and none of the radial and ulnar epiphyses. At the 
lower end of the femur the marginal part of the disc persisted, but in the tibia 
and fibula and in the phalanges and metatarsal bone of the great toe no carti- 
lage could be recognized. 

The long bones of a cretin are, of course, much shorter than those of a 
normal-sized person, and they are also shorter in proportion to the length of 
his own body or his spine. Consequently his limbs are similarly shortened ; 
but the latter disparity might easily be overlooked. It does not resemble in 
the least the great disproportion between the limbs and the trunk seen in 
achondroplasia. Moreover, these bones have two peculiarities which are 
interesting because they are an indication of the muscular feebleness usually 
associated with the cretinous state: (1) the ridges and projections for 





* NOTE ON THE DELAY IN THE APPEARANCE OF THE BONE NUCLEI IN CRETINISM.— 
Wegelin’s inquiry into this subject led him to the opinion that delay in the appearance of 
the bone nuclei is more striking than the restriction of length growth. He found that in 
endemic cretinism the appearance of the bone nuclei is considerably delayed, and the delay 
lasts several years, but is not regularly seen in all bone nuclei. Those of the upper extremity 
are more delayed than those of the lower (Bircher), and the delay is less in cretinoids than 
in full cretins. In the neighbourhood of Berne there is a notable absence of bone nuclei, 
which he looked upon as the expression of a very prevalent failure of ossification, connected 
probably with thyroid influence. He was confirmed in this opinion by some observations 
he made upon school children. _ His investigation was concerned with the lower femoral 
epiphysis, because the date of the appearance of its nucleus is more reliable than that in the 
other epiphyses, and in medical jurisprudence its presence is considered a fairly trustworthy 
sign that the foetus is mature. It was found that there was a marked difference in point 
of time in the appearance of the bone nuclei in children from goitrous and goitre-free regions. 
Children from the goitrous districts who were apparently normal (not cretinous) showed 
a noticeable delay in 60 to 90 per cent of all cases. (Cor.-Blatt. f. schweiz. Aerzte, 1916, 
xlvi, 616.) 
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muscular attachments are very poorly developed, and (2) though atypical 
curves are present in some bones, the normal anterior curve of the femur is 
absent, and the bone is quite straight, suggesting that the lower extremities 
have not been much used in walking or in otherwise supporting the trunk. 


ed 


Fic. 310.—Hands of a cretin, age 5 years, showing the absence of ossific nuclei. 
(Dr. R. A. Veale’s case. Radiographs by Mr. C. Guy Whorlow.) 


Fic. 311.—Hand of a normal child, age 5 years, to compare with Fig. 
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THE SPINE. 


The evidence of delayed endochondral ossification is well marked in the 
spine. In Dolega’s case all the synchondroses persisted; and all the epi- 
physes, the ends of the vertebral arches (spines), and the vertebral (transverse) 
processes were, in the main, cartilaginous and contained only small ossifying 
centres. In the bodies the bony centres reached to the periosteum all round, 
but the epiphysial cartilage plates above and below, and the contiguous 
swollen discs, protruded beyond them for a considerable part of the circum- 
ference, giving the column a somewhat moniliform appearance. 

In two of Stoccada’s cases (Nos. 2 and 6) the height of each lumbar 
vertebra was only 15 mm., whereas normally it should be from 25 to 30 mm. 
On the other hand, the height of the intervertebral disc, which in the normal 
individual varies from 5 to 7 mm., was 138 mm. Stoccada pointed out the 
resemblance of this shortening to that which was present in the basis cranii, 
and concluded that it meant restricted bone formation, whilst the broadening 
of the discs resulted from cartilaginous proliferation. Incidentally it pointed 
to the cretinous influence affecting the marrow first, and later on the cartilage. 
The cartilage proliferation, however, does not make up for the diminished 
bone formation ; consequently in cretins the spinal column as a whole is back- 
ward in growth. 


THE PELVIS. 


The pelvis, again in Dolega’s case, is described as being ridiculously 
diminutive, its true conjugate being two-thirds and its breadth half the 
normal dimensions. It was like the pelvis of a newly-born infant. The 
sacro-iliac synchondrosis was present, the three constituent parts of each 
innominate bone were joined together by cartilage, and the acetabulum was 
cartilaginous, Indeed, the greater part of the innominate bone was still 
cartilaginous, and the symphysis blended with it. 


THE APPEARANCES IN CACHEXIA STRUMIPRIVA. 


It is not easy to find many post-mortem records of cases of cachexia 
strumipriva in young people, yet, in the days before the value of thyroid 
treatment had been recognized, the condition cannot have been rare, for 
Kocher”! speaks of the best pupils at school becoming (after the operation) 
so reduced in mental powers that “‘the teachers were forced to give up 
their special interest in them”. A full account of one—which is spoken of as 
Professor Paul Bruns’, but which is usually referred to as the Grundler- 
Nauwork case——is given on pp. 105-109 of the Report of the Clinical Society’s 
Committee on Myxcedema. 

The patient, a bright lively boy, had the thyroid removed for goitre at the age 
of 10 (1866). A marked psychical change took place after the operation, and 
eighteen years later he was found to have become a dwarfy cretin. Growth in 
length of the trunk and limbs had ceased after the operation, and only the dimen- 


sions of his head were those of a man of his age. The length of his body was the 
average length of a boy of 10,* and the expression of his face was that of an idiot. 





* The average height of a British boy between 11 and 12 years of age is 52 in. (Report 
of Anthropometric Committee of the British Association for the Advancement of Science, p. 31). 
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He had also the signs and symptoms which characterize myxcedema. He died 
suddenly during an attack of unconsciousness and arrest of respiration, similar to 
one from which he had recovered two hours previously. ; 

At the post-mortem “ the right humerus, which was removed from the body, 
showed normal configuration. The border of the epiphysis (was) mostly still recog- 
nizable, also that on the proximal end of the femur was still very distinct. . The. 
epiphysis of the trochanter major was still cartilaginous.” 


Wegelin‘ (on p. 615) relates the case of a man of 47 :— 


When 13 years of age he had had a considerable portion of a goitre removed. 
Up to that time his mental and bodily development had been quite normal, but. 
afterwards growth failed completely, and his intelligence ceased to develop. He 
could read and write, but could not learn by heart. He was capable of doing work 
on the land and of making shoes. Death took place in hospital. 

Though the thyroidectomy had not been a complete one, he had a cretin’s. 
countenance, very little hair in the axille and on the pubes, and the body was only 
129 cm. long. The basilar synchondrosis and the upper epiphysial disc of the femur 
were present ; there were some remains of the epiphysial cartilage of the upper end 
of the humerus, and a cartilaginous portion of the innominate bone below the acetab- 
ulum persisted. The lower epiphysial disc of the femur had disappeared, but in 
its place was a band of red marrow contrasting noticeably with the fat-marrow of 
the rest of the bone. 

The microscopic appearances were similar to those in endemic cretinism, but. 
there was a considerable amount of mucoid softening of the cartilaginous inter- 
cellular substance of the upper femoral disc. 


HISTOLOGY. 


The chief features of the histology of cretinism are :— 
1. A diminution in the amount of cartilage proliferation in the ossification. 
zones. 
2. The formation of a continuous layer of bone separating the proliferating 
cartilage from the marrow. 
3. A change in the marrow itself from an active cellular tissue to a more 
or less inert fatty one. 
These peculiarities are met with both in endemic and sporadic cretinism, 
and with less certainty in cachexia strumipriva, but variations may depend on 
the stage which the disease has reached, or on other attendant circumstances. 


1. THE DIMINUTION IN THE AMOUNT OF CARTILAGE PROLIFERATION 
IN THE OSSIFICATION ZONES. 

The cartilage cells proliferate on somewhat normal lines, but the depth 
of the proliferation zone is much less than in the healthy individual. The 
rows or columns of cells are distinctly shorter, and sometimes broader than 
normal, and their direction may vary enormously—from the vertical even to 
the transverse. Instead of columns, rounded groups containing many cells. 
may form, and sometimes attempts at row-formation may be altogether 
absent, and only a narrow line of enlarged proliferated cells lie along the 
edge of the cartilage. The picture is essentially one of diminished prolifera- 
tion, and of a want of orderly arrangement of the proliferated cells. Stoccada 
thinks the latter is due to a mechanical cause and gives the following explana- 
tion. The cartilage of a synchondrosis, or a cartilaginous epiphysial disc, 
comes to lie between two roughly parallel layers of bone whose formation 
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will be described in the next section. As the cartilage tends to grow in depth 

by proliferation of its cells the internal pressure increases, and the cells are 

squeezed: out of their columnar formation into rounded or oval groups, or 

may even form a continuous layer of enlarged cells lying up against these 
abnormal bony layers. 

On the other hand, in such 

parts as the iliac crest or the end of 

a rib, where the cartilage is not 

sandwiched between tracts of bone, 

better proliferation and compara- 

tively well-shaped cell rows occur 

(Fig. 312). ‘“‘ Calcification of the 

intercellular substance of the carti- 

lage is always seen in the ossifica- 

tion zone, but its depth depends 

upon the degree of the cell proli- 

feration. When the latter is fairly 

normal the calcification zone shows 

a considerable but not quite normal 

depth. Whenv-proliferation fails it 

forms only a very small streak, 

which when = slightly magnified 

appears as a dark blue line close 

Fic, 312.—Section through the cartilage of the to the bone ” (due to the stain). 


iliac crest from a 57-year-old cretin (Zwygart). : : é 
Fairly marked cartilage proliferation with irregular Rarely the cartilage may show 


cell rows. Bony boundary layer shows only two or signs of a degenerative change in 


three primitive medullary spaces. (After Stoccada.) the shape of email patches wt 


mucoid softening (Fig. 313). These 
may be attributed to poor nutrition owing to the impaired vitality of the 
marrow (seé p. 391). 


2. THE CONTINUOUS LAYER OF BONE SEPARATING THE CARTILAGE 
FROM THE MEDULLA—-THE ‘ BOUNDARY BONE LAMELLA’. 


The most pronounced variation from the normal in the ossification zone 
in cretins is the presence of a continuous layer of bone between the cartilage 
and the adjacent cancellous tissue and medulla. In the synchondroses an 
osseous lamella is present on both sides of the cartilage. In the epiphyses 
of the long bones one bony layer separates the disc from the diaphysis, and 
another bounds the ossifying centre, so that the epiphysial discs, like the 
synchondroses, come to lie between two osseous tracts which are supported 
upon a cancellous framework (Fig. 319). 

This abnormal layer may be spoken of as the ‘boundary bone lamella’. 
It develops from calcified cartilage on the side facing the cartilage, and by 
the apposition of osteoblasts on the medullary surface, and it may show some 
signs of lamination. Though more or less continuous it may be interrupted 
in places by channels through which the marrow invades the calcified zone, 
or it may show spaces in its substance containing marrow (primitive marrow 
spaces). Similar spaces, often surrounded by an osseous envelope, may be 
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seen in the adjacent calcified cartilage. These channels and spaces may, 
however, be absent from considerable tracts of the lamella. They are more 
numerous in the younger cretins, and in such show a tendency to penetrate 
into the cartilage in places; but in older ones they are apt to lie parallel to 
the bone lamella and to be contained by a bony wall. The contents also 
vary with age, and show a tendency to become fatty, with very little vascular 
marrow, in the older cases. The ‘boundary lamella’ varies in thickness even 
in the same individual, but there is nothing to show that it grows thicker with 
age. It may show small excrescences on the side towards the cartilage project- 
ing into the calcified zone (Fig. 308). This is especially the case when the 
lamella is much broken up by medullary spaces, which is an indication of 
a more active medulla and a better nourished ossification zone. On its 
medullary side trabecule spring from it to blend with the adjacent cancellous 
structure. 

These trabeculae, which may show traces of the inclusion of portions of 
calcified cartilage, are fewer and often thicker than normal, and consequently 
the medullary spaces up against the lamella are wider and not so numerous 
as in ordinary bone. Such is the condition present in endemic cretins of 
adult age (Stoccada). 

A similar boundary lamella occurs in sporadic cases. The illustrations 
(Figs. 318-816) show the conditions present in the sternum of a sporadic 
cretin, age 24. A thin layer of bone is shown on both sides of the cartil- 
age which still persists between two adjacent ossific centres of the body.* 


Fic. 313.—Section across a 
synchondrosis uniting two ossific 
centres in a sternum from a spor- 
adic cretin, age 24, showing the 
anterior and posterior perichon- 
drium or periosteum, a ‘ bony 
boundary lamella’ on either side 
of the cartilage, and patches of 
degeneration in the central por- 
tion of the cartilage. (x 5.) 
(See text and footnote.) 








*R. C. S. Museum, No. 4178.2. I am indebted to the courtesy of Dr. R. M. Stewart, 
of Leavesden, for the following epitome of the case: ‘The patient, aged 24, was a perfect 
example of cretinism ; height 3 ft. 2 in. ; weight 4 st. 3 Ib.; cretinous facies; lips thick ; 
nostrils swollen and everted, remarkably broad and directed forwards; eyelids swollen, 
with a waxy-like translucent appearance ; tongue large, swollen, protruded. Typical elastic 
swellings above the clavicle. No pubic or axillary hair. Slight umbilical hernia. Testes 
undescended. Fontanelles closed. Sternum showed delayed ossification. Thymus present, 
weighed 1 oz. Pituitary and adrenals normal. No vestige of thyroid, but parathyroids 
could be identified.” 
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Fic. 314.—Enlarged portion of Fig. 313. Note the line of enlarged cartilage cells 
bordering the boundary bone lamella, and the large proportion of fat to cellular marrow. 
(x 12.) 





Fic. 315.—A more highly magnified portion of Fig. 313, showing the shallow zone of 
proliferating cartilage cells with calcification of the matrix in immediate proximity to the 
boundary bone lamella. (x 50.) 
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In Dieterle’s case of a 5-months-old infant, with total absence of the 
thyroid, the lamella was present in the long bones; whilst in the 14-months 
Bertha Engel (see pp. 391, 392), the conditions present in the basilar syn- 
chondrosis pointed to the gradual consolidation of a very pronounced 
boundary lamella (Figs. 317, 318). 


Fic. 3154.—From a normal full-time foetus. Part of the periphery of an ossific nucleus 
in the body of the sternum, to compare with Fig. 315. Note the cartilage proliferation, the 
advancing medullary spaces, and the absence of fat in the medulla. (x 50.) 


Fic. 316.—A still more highly magnified portion of Fig. 313, showing the boundary 
bone lamella and the proliferating cartilage cells, some groups of which are becoming 
surrounded with calcified matrix developing as protrusions from the bone lamella. (x 150.) 
(Figs. 313-316 by Dr. G. H. Rodman.) 


We may assume further that a similar change occurs in cachexia strumi- 
priva, for Stoccada showed that, in a young rabbit twenty-two days after 
thyroidectomy, a thin continuous layer of bone developed between the 
cartilage and the medullary spaces on either side of the spheno-occipital 
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synchondrosis ; and Dieterle?? found a similar transverse lamella at an epiphysial 
boundary of a kitten on the seventh 
day after the thyroid had been 


removed. 


Fic. 317.—Sporadic cretinism. 
Section through the spheno-occipital 
synchondrosis of Bertha Engel, age 
14 months. (Virchow, Langhans.) 
Sphenoidal side. In the ossification 
zone the cartilage cells form short, 
irregular rows, having various direc- 
tions. The medullary spaces are 
less numerous than normal ; almost 
in every case on the cartilage side 
they are closed up by bone. (After 
Stoccada.) 


The formation of a bony line 
of demarcation between the carti- 
lage and the cancellous tissue is 
the natural consequence of the 

termination of ossification when, as at a joint surface, a permanent covering 
of cartilage is a normal condition. 
It forms the subchondral compact 
layer (see Figs. 71, 74, Inflammatory 
and Toxic Diseases of Bone). But 
such a layer is abnormal in con- 
nection with synchondroses and 


Fic. 318.—For comparison with 
Fig. 317. Normal spheno-occipital 
from an 11-months-old girl, occipital 
side. Very long cartilage cell rows ; 
numerous medullary spaces. (After 
Stoccada. ) 


epiphysial discs, in which the 
cessation of endochondral ossifica- 
tion is marked by the disappear- 
ance of the cartilage and _ the 
fusion of the cancellous tissue on 
either side of it.* 








* The presence of a ‘ boundary lamella’, though a fairly constant feature in cretinous 
bones, is in no sense a diagnostic one. It is seen in a partial form in achondroplasia. There 
is probably a tendency for it to form in other conditions of ill health when the process of 
ossification becomes greatly enfeebled. When it does form in such a case the cartilage cells, 
as in cretinism, show a certain amount of proliferation, but the zone of proliferation is shallow 
and the degree may be slight. On the other hand, a section through the joint between the 
manubrium and the body of the sternum in a middle-aged man showed the cartilage limited 
by a very definite transverse tract of bone of some thickness and without any primitive 
medullary spaces, but the adjacent cartilage was absolutely quiescent ; there was no cell 
proliferation, the cell spaces were few, and the cells themselves atrophic. 
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In two cases there has been described an invasion of fibrous or connective 
tissue from the periosteum between the epiphysis and the diaphysis like that 
seen in achondroplasia. In Bowlby’s case the thyroid was absent. “ The 
cartilage cells were all about the same size, and were not arranged in rows 
at the junction of the epiphysis with the shaft; there was no evidence of 
ossification progressing at this point, and between the bone of the shaft 
and the cartilaginous epiphysis was a well-marked layer of connective tissue. 
The condition was constant. The ingrowth of the connective tissue was 
continuous with the periosteum.”’ 

The specimen is in St. Bartholomew’s Hospital Museum (No. 3492b). 
The foetus is a very large one, but the shortness of the limbs, especially notice- 
able in the arms, which only reach to the level of the umbilicus, and the layer 
of connective tissue (obvious to the naked eye) at the junction of the epiphyses 
with the diaphyses in the long bones, as well as the histology, are strongly 
in favour of achondroplasia, which the absence of synostosis in the ‘tribasilar 
bone’ does not necessarily negative. The absence of the thyroid, however, 
would seem to justify the diagnosis of sporadic cretinism (see p. 373). 

This ambiguous case is susceptible of a simple explanation ; an achondro- 
plasiac is born dead and found to have no thyroid. If the child had survived, 
some signs of cretinism might have made their appearance in the usual course 
and at the usual time, i.e., within the first or second year of life. Perhaps 
the best description of the case would be ‘an achondroplasic foetus associated 
with aplasia of the thyroid ’”’. 

Dolega’s description of the cartilage-cell proliferation and row arrange- 
ment in his case tallies with that seen in cretins, but he also gives an account 
of an ingrowth from the periosteum at the epiphysio-diaphysial junction 
passing transversely to the long axis of the bone, such as occurs in achondro- 
plasia. In the immediate neighbourhood of this ingrowth there was no row 
formation, but at its termination rows of cartilage cells appeared approxima- 
ting to the normal character, ‘‘ and not extremely meagre as in foetal rickets’. 
Dolega compared this ingrowth to the condition illustrated by Boge,?* which 
was evidently taken from a case of achondroplasia. 

The histology of this case savours of both cretinism and achondroplasia, 
and in this difficulty it may be noted that Dr. John Thomson* speaks of 
achondroplasia, infantilism, and other kinds of dwarfing as having been 
described, not rarely, in families in which one or more sporadic cretins have 
occurred. 


3. THE CHANGE IN THE MARROW. 


Several observers have drawn attention to an alteration in the marrow 
of cretinous bones which they consider significant. The ordinary cellular 
medulla is replaced more or less completely by fat. Langhans,?° who 
examined the bones of Kocher’s 14-months cretin (Bertha Engel) in whom no 
thyroid was found, states that only in the clavicle had the marrow a partially 
infantile character, whilst in the humerus, femur, radius, ulna, tibia, and 
fibula fat-marrow was present throughout. 

In the case of the infant of 5 months recorded by Dieterle?® and 
already mentioned (p. 389), the bone-marrow was remarkable for its rich 
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fat content. Large quantities of fat cells occurred in the vicinity of the 
ossification boundary and at the periphery of the shafts, whilst many patches 
of cellular marrow were seen towards the centre of the diaphysis. This was 
the opposite of the condition seen in the normal new-born child, in which 
fat collections are only seen in the older medullary spaces of the diaphysis 
(i.e., in the central parts) and none can be demonstrated in the neighbourhood 
of the epiphysis, where the medullary spaces are closely packed with cells. 

An excess of fat also is seen in the photomicrograph from the cretin’s 
sternum (see Fig. 314) in comparison with that found in sections made from 
individuals of different ages to contrast with it (see Fig. 3154). 

Langhans, again, in the examination of 5 adult cretins (ages varying 
from 26 to 60, and no doubt endemic), found the marrow fatty in the epiphyses 
and also to a varying extent in the diaphyses, but true marrow tissue was 
more in evidence than in the infant, Bertha Engel.* 

Stoccada, who described 6 examples of endemic cretinism (ages 27, 30, 
35, 44, 47, 57), limited his examin- 
ation in the majority to the spheno- 
occipital synchondrosis. At this 
joint the fatty change in the 
neighbouring medulla was only 
slight in comparison with that 
found in the long bones of his 
second case (Bosshard), in whom 
the marrow at both ends of the 
femur was chiefly composed of 
fat cells and only in a few places 
were true marrow-cells to be seen 
(Fig. 319), whilst at the upper end 
of the humerus close to the disc 
the marrow was composed of fat 
cells and numerous marrow-cells. 
He also examined the same syn- 
chondrosis in Bertha Engel with 

Fic. 319.—Section through the epiphysial disc @ Similar result, which contrasted 
of the upper end of the femur from the same case as with the observations of Langhans 
224,008 cuzaelay cll rows on the daphytia site on, her other bones (see Fig. 317). 
sides shows no medullary spaces. (After Stoccada.) The relatively smaller propor- 

tion of fat in the neighbourhood 
of the basilar synchondrosis when compared with the condition in the long 
bones does not call for any special explanation, for normally “in the short flat 
irregular bones, especially in the sternum, ribs, vertebra, and cranial bones, 


the red marrow undergoes a much less degree of this fatty change ’”’ (i.e., the 








* Nore on ‘ BERTHA ENGEL ’.—This case has evidently been the subject of errors which 

have made it difficult to trace. It is illustrated by Kocher (Deut. Zeits. f. Chir., 1892, xxxlv, 
626), and is obviously a girl, whose age is given as 1 year. Langhans gives a full descrip- 
tion of the bones and speaks of it as a 14-months-old boy, but refers to Kocher’s illustration 
(Virchow’s Archiv., cxlix, pp. 162, 165,170). | Stoccada’refers to it as a 14-months individual, 
gives Langhans’ description, and adds his own examination of the basilar synchondrosis, 
and the name—Bertha Engel. (Ziegler’s Beitr., 1xi, 492-3.) 
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change that causes the cellular marrow to disappear from the central part 
of the shaft as age advances), though even in these situations there is a pro- 
gressive increase in its amount, which may be very considerable in advanced 
age and in some pathological conditions.?7 

Wegelin’s statement that the microscopic appearances in cachexia strumi- 
priva are similar to those of endemic cretinism has already been mentioned, 
and in the case he relates (age 47) the fatty condition of the marrow in the 
femur was brought into prominence by a band of red marrow which marked 
the site of the vanished epiphysial disc. 

Stoccada’s experiments on rabbits lend support to these observations ; 
more fat cells were seen in the sections through the basilar synchondrosis of 
thyroidectomized animals than in the normal marrow of a similar section 
from a control animal. 

These facts show that there is a marked tendency to the ‘ degradation’, 
as it is termed, of the hemopoietic marrow in both forms of cretinism, and 
also in cachexia strumipriva. One of the consequences of this change, which 
results in a great diminution of the amount of functioning blood-forming 
_ tissue in the bones, is seen in the anzemia so usually associated with cretinism. 
Another is the effect on the process of ossification. In this process a healthy 
vigorous marrow is a very necessary factor. Its aggressive sprouts invade 
the zone of preliminary calcification, absorb the cartilage, and lay the founda- 
tion of the new medullary spaces. This invasion by the marrow is continu- 
ally going on. But when an actively functioning medulla becomes largely 
converted to inert fatty tissue its activity must be seriously interfered with, 
and the length-growth of the long bones consequently more or less inter- 
rupted. It is to the inefficiency of the marrow in the invasion and absorption 
of the cartilage that Langhans, Dieterle, Wegelin, and Stoccada attribute the 
primary role in the disturbance of bone growth in cretinism—and especially in 
athyreosis. The last observer, moreover, looks upon the smaller number of 
primitive medullary spaces, present even when the medulla shows no great fatty 
change, and the fact that they are nearly always separated by bone from the 
cartilage, as a further sign of incapacity on the part of.the marrow.* 

It has been suggested that the diminished proliferation of the cartilage 
cells indicates the cartilage as being the seat of primary disturbance, and 
that the change in the marrow is secondary to it; but Langhans pointed 
out that in achondroplasia, in which proliferation of cartilage cells practically 
ceases, the marrow has both a normal appearance and activity. 

The Presence of Lymphocytes in the Bone-marrow.—In many instances 
when the marrow has been carefully examined the presence of rounded masses 
of lymphocytes has been noted. Stoccada states that ‘“‘ the bone-marrow of 
cretins is distinguished by the presence of groups of lymphocytes or lymph 





* It should be noted that though these authorities regard the altered marrow as playing 
a primary réle in the disturbance of ossification this does not mean that the cartilage changes 
as a whole depend upon it. The cretinic influence is, no doubt, injurious to the cartilage and 
the periosteum as well as to the marrow. The amount of true marrow tissue is often con- 
siderable, even when ossification is very markedly delayed, as in the case of the sternum 
from which certain illustrations (Figs. 313-316) have been made. It is the impaired vitality 
of the marrow, of which the fatty degeneration is probably an advanced sign, that they 
Tecognize as of prime importance. 
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follicles, and by the increase of eosinophil cells. Probably hypothyroidism 
is responsible for both.” In this connection we may note that Falta quotes 
McCarrison as finding, in over a hundred blood examinations in endemic 
goitre, a regular increase in lymphocytes, and in most cases hyper-eosinophilia. 
Lymphocytes are not normally present in bone-marrow. How then do they 
come to be therc? I am indebted to Dr. A. Piney for the following sugges- 
tion. If the collections are found amongst the fat, they will probably be 
connected with the round-cell infiltration, which is usually found in atrophy ; 
but if they are placed in the cellular marrow, they are probably due to the 
perversion of the ancestral cell and may be accounted for by the absence of 
the stimulus that keeps up the activity of the marrow cells. 


PATHOGENESIS. 


The steps in the evolution of our knowledge of the pathogenesis of 
cretinism are briefly given by Hector Mackenzie in Allbutt and Rolleston’s 
System of Medicine (iv, pt. 1, p. 337); and many interesting details are to 
be found in the historical and general summaries of the Report of the Clinical 
Society’s Committee on Myaxoedema (pp. 9 and 177). , 

In 1873 Gull described “a cretinoid state supervening in adult life 
in women”. In 1877 Ord gave to this state the name ‘myxcedema’, and 
noted that the alveoli of the thyroid gland “‘ were compressed and mostly 
annihilated ’’ by a growth of mucinous interstitial substance. Reverdin in 
1882, and Th. Kocher in 1883, described independently a peculiar condition 
which supervened after total extirpation of the thyroid, to which the latter 
gave the name ‘cachexia strumipriva’. “Sir Felix Semon, struck by the 
resemblance of the condition described by Kocher to myxcedema, set on foot 
the investigation of the Clinical Society of London, which brought together 
a vast amount of evidence tending to prove the identity of the condition with 
myxoedema.”” Then Victor Horsley showed that a dyscrasia similar to 
cachexia strumipriva could be produced in some animals by thyroidectomy, 
and Schiff found that the ill-effects of that operation could be mitigated by 
the previous transplantation of a thyroid gland. | 

Moreover, the resemblance of the mental and bodily changes of cretinism 
to those that developed in cases of cachexia strumipriva was obvious; and 
there was also a striking similarity between those changes and the symptoms 
of myxoedema. Lastly, myxoedema was found to be associated nearly always 
with an atrophied condition of the thyroid, similar in character to that found 
in sporadic cretins when the gland was present ; but in many sporadic cases 
the thyroid was absent altogether. These facts pointed to the conclusion 
that the essential cause of cretinism was to be traced to the loss of the 
thyroid function; and this was held to be proved when it was shown that 
the administration of thyroid substance caused the disappearance of the 
symptoms not only of myxcedema but of cachexia strumipriva and of 
sporadic cretinism. 

The pathological changes in the structure of the thyroid gland are to all 
intents and purposes similar in myxoedema and in endemic and sporadic 
cretinism. The atrophy of the gland is brought about by a process of atrophic 
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cirrhosis, and even when there is a goitre, which is frequently the case in the 
endemic disease, the secreting structure is affected in this way. The micro- 
scopic features presented by the thyroid of a sporadic cretin 7 years old 
recorded by Packard and Hands?* may be regarded as typical. Briefly put 
they amounted to this: The alveoli were separated by bands of white fibrous 
tissue ; the epithelial cells were abundant and varied in size; the acini were 
small, and many contained no colloid substance, and those that did showed 
it in very small amount. In addition, in this case, the larger blood-vessels 
of the thyroid, especially the veins around the gland, showed decided 
calcareous changes. 

In the Clinical Society’s Myxcedema Report there is an account of the pro- 
cess as it is met with in adult myxcedema. It is stated (p. 44) that ‘‘ the morbid 
condition seems to begin as a small-celled infiltration of the walls of the vesicles, 
and this is accompanied or soon followed by epithelial proliferation in the 
vesicles themselves. In a more advanced stage the gland becomes converted 
into a delicate fibrous tissue in which clumps of small round cells, clearly the 
remains of vesicles, are scattered. In the last stage the gland structure is 
replaced by fibrous tissue, in which small islets of round cells are sparsely placed.” 

-In endemic cretins there is always some functioning thyroid tissue to be 
found, notwithstanding the presence of sclerotic and atrophic changes (Falta). 
The latter are diffused throughout the whole gland and begin in infancy, a 
fact which is important from its bearing on the delayed growth of the bones 
(Wegelin). But the degeneration of the thyroid which is met with in cretinism 
cannot be looked upon as diagnostic, for similar histological changes have 
been found in cases that were not cretinous (Wordt, 5 cases). 


THE CAUSE OF THE CRETINOUS SYMPTOMS. 


It is commonly believed that the defective supply of thyroid gland 
secretion is responsible for the symptoms of endemic and sporadic cretinism, 
and also of cachexia strumipriva; and, further, that the deficiency may 
depend on degeneration, congenital absence, or surgical removal of the gland 
(Kocher and von Wagner). So far as sporadic cretinism and cachexia strumi- 
priva are concerned there is no difference of opinion, but with regard to 
endemic cretinism there is. Certain observers think that the symptoms of 
endemic cretinism, such as the mental state, the disturbances of growth, and 
the degeneration of the thyroid, are separate consequences of a poison—a 
cretinoid noxa or materies morbi—acting directly upon the brain, the bones, 
and the thyroid gland (Bircher, Ewald, Scholz). 

The fact that in athyreosis these symptoms depend upon a failure of 
thyroid secretion, and that in endemic cretinism thyroid secretion is also 
deficient, makes the proof of this theory very difficult. Yet it will be seen 
that there is some justification for it. Falta,2® who inclines to it though not 
without reservation, gives the following list of factors which are opposed to 
the hypothesis of a thyroid disturbance alone: ‘‘ (1) Thyroid therapy is not 
so consistently useful in endemic as in sporadic cretinism. (2) Myxoedematous 
symptoms are wanting in many cases, or are only very slightly expressed. 
(3) There are more variations in the clinical manifestations of endemic 
cretinism ’’ (than of sporadic). ‘“‘It is frequently associated with mutism. 
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There are also cases of mutism which show only few signs of cretinic degenera- 
tion. The main features of the cretinous state may be unequally developed ; 
thus cases with bronchocele and high-grade disturbance of growth may be 
well developed mentally ; on the other hand, cases that are highly idiotic 
may be only slightly behind in growth. (4) There exists a quantitative and 
qualitative difference in the disturbance of growth. This is only delayed in 
endemic cretinism; even in the highest grades there occurs late closure 
of most of the epiphysial junctures; the disturbance in growth is dispro- 
portionate.’’* (5) The hypophysis is often goitrously degenerated.’’t 











FACTS POINTING TO A TOXIC ORIGIN OF THE DISEASE. 


Valuable information on the subject of a possible toxic (noxa) origin of 

the changes which are thought to lead to defective thyroid secretion has 
been furnished by the researches of Colonel R. McCarrison. That officer 
made many investigations as to the etiology of endemic goitre and cretinism 
in India, and came to the conclusions: (1) that the main cause of endemic 
goitre is to be traced to the excreta of human and animal subjects ; (2) that 
the infecting agent is capable of life, and possibly of some degree of growth, 
outside the body in contaminated soil or grossly polluted water; and (3) 
that water, food, soil, etc., by which the infecting agent reaches the body, are 
of importance only as vehicles of transmission. He found no evidence that 
the blood or the thyroid glands of goitrous individuals contain bacterial or 
protozoal organisms, but, rather, reason to think that intestinal anaerobes 
possess a goitrigenous influence on the thyroid, and that the toxic agent of 
endemic goitre is produced in the intestinal tract of man and animals. One 
of the most interesting of McCarrison’s observations was the following :— 


Goitre is very common in the village of Kashrote (near Gilgit), and the water- 
supply. is contaminated as it flows in open channels through several other villages 
higher up the valley. Water, which had previously been made muddy by agitation 
whilst flowing through its channel, was brought daily from Kashrote, and filtered 
in large quantities through a Berkefeld house filter. The deposit on the candle was 
washed off in distilled water, and a quantity of the dark grey mixture, equal to about 
4 0z., was given in milk every morning before the first meal of the day to six healthy 
young men (18 to 20 years) who were carefully protected from infection from other 
sources. Two of these, who were regarded as susceptible because they had previously 
suffered from small enlargements of the thyroid which had recovered when they left 
Gilgit, developed a swelling of the thyroid, which made its appearance in about a 
fortnight. McCarrison submitted himself to the same experiment, and developed 
a swollen thyroid on the fifteenth day. Similar experiments were repeated, and on 





* He refers here to Breus and Kolisko, who state that in six cretin skeletons which they 
examined, ‘never did all the epiphysial junctures remain open until an advanced age ; 
therefore there did not exist in all bones the same degree of disturbance of growth, and that 
there resulted from this a disproportioned skeleton ”’. 


+ Schénemann’s investigations show that, where goitre is endemic, strumous alterations 
are found very commonly in the glandular part of the hypophysis. ‘‘ In persons with struma 
of the thyroid there was always found enlargement of the hypophysis and proliferation of 
the connective stroma, also chromophilic strumas or strumas with especially vascular 
development of the stroma and hyaline degeneration and swelling of the columns of cells, 
and finally those with marked colloid formation. Cyon found strumous alterations of the 
hypophysis very frequently in Bernese dogs. The goitre poison therefore works deleteriously 
on the hypophysis ”’ (Falta, loc. cit., 164). 
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each occasion some of the subjects developed a thyroid enlargement. On the other 
hand, no effect was produced in any of the control cases who were given the same 
suspended filtrate after it had been boiled.* 


In the next section of his book?! (p. 94) he discusses E. Bircher’s 
experiments on rats, which substantiate his own findings in man; and 
both observers agree that “the presence in suspension in goitre-producing 
waters of a living agent, which is the direct or indirect cause of the disease, 
has been demonstrated.” 


Another experiment had a closer relation to cretinism. 'Two presumably healthy 
rats were fed on the filtrate of an emulsion of feces from a goitrous person. At the 
termination of the experiment both animals had contracted goitres, the mother’s 
being considerably larger than the father’s. Of 31 animals born from these rats in 
six litters during the experiment, the first litter of 6 were born too soon for changes 
to have been expected, and were normal; the last litter of 5 were all consumed 
by the mother in the first twenty-four hours. Of the remaining 20, 16 were 
examined : 8 were cretins; 7 had congenital goitre, 2 of which showed partial 
fibrosis of the thyroid ; 7 were normal; whilst changes in the parathyroids of 
greater or lesser degree were present in 5.°° ; 


SUMMARY. 


The present position of the pathogenesis may be briefly stated as follows. 

The essential cause of the symptoms of cretinism, myxcedema, and 
cachexia strumipriva is an absence or failure of the thyroid gland secretion. 
In sporadic cretins, when the thyroid is absent, the failure is due to congenital 
defect ; in cachexia strumipriva to the surgical removal of the whole gland. 

In other cases—viz., those sporadic cases in which a thyroid is present, 
endemic cretins with or without goitre, and myxcedema—a gradual suppres- 
sion of the secretion results as a consequence of atrophic degeneration of 
the gland tissues. The cause of this degeneration is not definitely settled, 
but the researches, of McCarrison and Bircher point strongly to a toxic agent 
of bacterial or protozal origin arising in connection with human or animal 
feeces. 

In the endemic disease the living agent is probably conveyed to the 
individual by contaminated food or water. In sporadic cases with thyroids, 
and in myxcedema, the presumption is that the toxic substances may arise 
from the patient’s natural intestinal micro-organisms. The thyroid in the 
sporadic cases is often the subject of some mal-development, which would 
seem to suggest its feebler vitality, and consequently greater susceptibility 
to toxic irritation. Finally, the change in the gland is of an inflammatory 
nature—a point in favour of the toxic theory, and opposed to the idea of a 
derangement of hormone influence. 


TREATMENT. 


The essential treatment of cretinism consists in the administration of 
thyroid extract, but its use must be continued during the whole lifetime of 
the individual, for relapse follows its cessation. The results of thyroid 
therapy in the two varieties of cretinism are not equally satisfactory. In 
sporadic cretinism the effect is marvellous. The swollen, oedematous-looking 





398 THE BRITISH JOURNAL OF SURGERY 


condition of the skin and face gradually subsides, “the large protruded 
tongue recedes behind the teeth’’, and the supraclavicular swellings disappear. 
The deformity of the head and the flattened bridge of the nose grow less 
marked, and “the over-due teeth begin to appear’. The lumbar lordosis 
and the pendulous abdomen assume a more natural contour; the umbilical 
hernia often vanishes; the testes descend into the scrotum, and the child 
begins to walk and run about. 

““The remarkable change in the bodily condition extends to the intel- 
ligence”. The hitherto listless and apathetic infant begins to notice, learns 
to talk and to play, and acquires a bright and happy countenance. If the 
condition is recognized early and treatment begun at once, the general improve- 
ment is so steady that the sufferer may become practically a normal 
individual capable of being educated, and of marrying and begetting a family. 

In addition to this there occurs a rapid increase of stature and physical 
development. The quickness and the amount of growth, especially in young 
children, is perhaps the most striking result of the treatment. Hector 
Mackenzie says that it is not unusual for a cretin to grow several inches in 
six months; that the rate of growth “is greatest in the early months of 
treatment, and that children grow more than adolescents, and adolescents 
than adults. A young cretin may grow 5 or 6 inches in the first year, 4 or 5 
in the second, and then continue to increase in height at the normal rate.” 
The epiphysial lines in due course become ossified. 

The influence of thyroid treatment upon stature depends upon the growth 
in length of the bones—especially of the long bones. It may be illustrated 
by a few examples. Im one case,** age 12 years, there was an increase of 2 
inches in height and the anterior fontanelle closed after 8 months’ treatment. 
In another?® a boy of 6 years grew 9 cm. in 10 months, and a previously 
wide open anterior fontanelle entirely closed. In a third** a female child 
of 2 years grew from 24 to 32 inches in less than 4 months. 

Even in sporadic cases of mature age growth may be started by thyroid 
treatment, but in some, where the athyreosis is incomplete, the epiphysial 
lines may have disappeared, and in that case no effect on the stature will 
be produced. Such a case occurred to Magnus-Levy (Falta); the patient was 
45 years old and 132 cm. high; all the junctures were ossified and no increase 
of growth took place. 

The closure of the fontanelle under treatment might at first sight be 
thought to be due to the stimulation of membranous ossification. To some 
extent no doubt it is; for though, in cretinism, the cessation of length-growth 
completely overshadows any deficiency in the formation of the diaphysial 
cortex, yet periosteal ossification is almost certainly affected as well as endo- 
chondral, and the inefficiency of the marrow as shown by its fatty change 
must necessarily influence both. But another factor probably comes into 
play. The rapid growth of the cartilaginous base, by increasing the accom- 
modation for the brain, will permit the bones of the vault to come more 
readily together. 

In endemic cretinism thyroid therapy shows to the best advantage in the 
promotion of growth, but it is more uniformly efficacious in the sporadic 
variety ; for in the latter, in the absence of treatment, ossification is at a 





CRETINISM 399 


standstill, and the epiphysial discs often persist throughout life, whilst in the 
endemic disease ossification is only delayed, and after 30 years of age the 
epiphysial junctures and the synchondroses are only exceptionally found open 
(Bircher). Still ossification is accelerated, stature is increased, and the 
fontanelles tend to close. 

The earlier the treatment is begun, the more satisfactory are the results, 
and the best are obtained in those cases in which the symptoms of cretinism 
come on in the first years of life. Falta mentions a case of Wagner’s—a boy 
of 15, who after four years’ treatment had grown from 105 cm. to 148 em., 
or 29 cm. more than the average growth at that period of life. 

The effect on the mental condition, however, is slight, and very different 
from that in sporadic cases. There is a decrease in the apathy, but in many 
of the severe cases intelligence and speech are not influenced. It is in the 
slighter cases that benefit may be hoped for, and in some indeed a cure may 
follow, and occasionally no relapse takes place, even when the treatment is 
discontinued. In later life, too, such cases may improve. 

In the severe forms of endemic cretinism, however, thyroid treatment is 
not satisfactory, and it is stated that cases which develop the affection so 
early that congenital cretinism may be assumed ‘are mostly refractory ’. 

It has been pointed out by several authors that the rapid increase of 
growth which takes place during thyroid treatment tends to produce a 
softened condition of the bones. The bones of the lower limbs, which have 
to bear the weight of the body, are consequently apt to bend if cretins under- 
going treatment are allowed to run about and to be continually on their legs. 
At such times careful watch should be kept upon the rate of growth, and when 
this is abnormally rapid the patients should be kept in bed, and any tendency 
to bend corrected by suitable splinting. 


I desire to acknowledge gratefully the kind help received from many 
friends in the preparation of this article. Some of them are mentioned in 
the appropriate place in the text, but amongst those who could not be referred 
to there, Sir Arthur Keith, Sir James Berry, Mr. C. F. Beadles, Dr. Lawrence, 
Dr. G. H. Rodman, Col. M. H. Knaggs, and Miss Glascock, have placed me 
under special obligation. More particularly am I in debted to Dr. Fabio 
Stoccada, of Castiglione-Stiviere, for allowing me to reproduce some of the 
illustrations in his article in Zeigler’s Beitrége, 1915, lxi. Without them, 
owing to the difficulty of obtaining the necessary pathological material in 
this country, it would have been impossible for me to have given an adequate 
representation of the histology of cretinism. 
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THE EFFECT OF FLAVINE ANTISEPTICS ON 
TISSUE GROWTH IN VIVO.* 


By J. W. S. BLACKLOCK, 


PATHOLOGIST AT THE ROYAL HOSPITAL FOR SICK CHILDREN, GLASGOW. 


In a paper published in 1922 by Bennett, Blacklock, and Browning! it was 
shown that compounds of diamino-acridine (flavine group of antiseptics) 
had no adverse effects on the process of healing as observed clinically, and in 
material taken for histological examination from various septic lesions (burns 
of third degree, carbuncle, cellulitis, and osteomyelitis). 

However, widely divergent conclusions regarding the effects of the flavine 
compounds on the process of healing have been reached by various observers. 
Bashford, Hartley, and Morrison? found that the process (viz., healing under 
flavine) differs in no essential feature from the production of an eschar by a 
destructive agent not liquefying the tissues, and that the reaction of repair 
is removed into the depths and tends to involve the muscles, ultimately 
leading to a great over-production of scar tissue. 

Drummond and McNee? have stated that flavine cannot be classed as a 
‘success in the treatment of the later stages of war wounds, since the wounds 
tend to assume a stagnant condition when the process of repair is in abeyance. 
Nevertheless, they found it possible to perform primary suture successfully 
in wounds even though organisms were present, and also secondary suture 
in wounds which were far from being bacteriologically sterile. 

On the other hand, our findings referred to above were based on over 
six hundred severe burns and pyogenic conditions met with in hospital wards 
and treated continuously (in some cases of extensive burns for nearly five 
months) with 1—1000 solutions of proflavine or acriflavine. Carslaw and 
Templeton’ had previously reported very similar results to ours. Lawson® 
also found proflavine of great service in ophthalmological work, and states 
that solutions of this dye are invaluable as a dressing for grafts of all 
descriptions—e.g., Thiersch’s grafts, which, after being dressed with flavine, 
are not interfered with for at least a week. In a more recent paper® this. 
author states that, since using solutions of flavine regularly for the last ten 
years, he has not had a single case of septic sutures after strabismus opera- 
tions, and further he has found flavine “an efficient antiseptic which can, 
without any irritation whatever, be applied to the wound area, is most help- 
ful, and gives the surgeon a great feeling of security.” 

On account of the divergence of opinions it seemed of importance to. 





* From the Pathological Departments of the University and of the Royal Hospital 
for Sick Children, Glasgow. This work was done in continuation of the investigation pre- 
viously reported by Bennett, Blacklock, and Browning, with the support of the Medical 
Research Council. 
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study further the occurrence of mitosis in the histological material already 





Fic. 320.—A mitotic figure is present 
in an-endothelial cell in the wall of a capil- 
lary vessel 0-1056 mm. below the wound 
surface, which is at the top of the figure. 
(Note: the dark stained material above the 
actual growing surface of the wound is due 
to freshly exuded blood-cells and fibrin 
which escaped during excision of the speci- 
men; this also applies to Figs. 321 and 322.) 
Tron hematoxylin. (x 350.) 


reported on, as this feature affords in- 
valuable evidence regarding the action 
of the drug on the growing tissues. 
Special attention has been paid to the 
occurrence of mitotic figures in the various 
types of cells and the actual depth at 
which these were met with under the 
wound surface to which the application 
of flavine was being made. 

As regards the mode of application, 
clinical results, and general histological 
findings, these have already been fully 
described. For the present purpose sec- 
tions were made from the tissues which 
had been fixed in Zenker’s fluid immedi- 
ately after excision and stained by various 
methods to show mitotic figures, which 
were looked for in a zone 0°2 mm. in 
depth immediately below the actual grow- 
ing surface of the wound. 

In the twelve cases studied mitotic 
figures were not difficult to find in this 
zone, being noted at an average distance 


of 0°11 mm. below the surface in various types of cells—endothelial, epithelial, 


large mononuclears, and fibroblasts. 


Mitosis was observed in one instance 





in an endothelial cell in the wall of a 
small capillary 0°1056 mm. below the 
surface (Fig. 320), this finding being 
directly opposed to the view expressed by 
Bashford, Hartley, and Morrison? that the 
flavine antiseptics kill successive layers 
of the reacting tissue elements, includ- 
ing the essential vascular mechanism ; 
while on the other hand it explains what 
has been noted clinically, namely, the 
slight oozing of blood which often occurs 
from the surface of a wound when the 
dressing is removed, owing to damage 
caused by the gauze adhering slightly to 
the surface closely under which (often 
only 0°1 mm.) are the actively growing 
capillary loops. 

It has been clinically observed by 
Lawson® and ourselves that solutions of 





Fic. 321.—The field at a point where 
the young epithelium is growing over the 
wound surface and shows mitosis in an epl- 
thelial cell 0-0176 mm. below the growing 


surface. Iron hematoxylin. (x 350.) 


the flavine compounds have no deleterious influence on the growth of 


epidermal or whole-skin grafts, and these findings are further borne out in 
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the present investigation by the observation of mitosis in young epithelial 
cells close to the healing margin immediately (00176 mm.) under the surface 
(Fig. 321). In the young supporting tissues (fibroblasts, etc.) all stages of 
mitosis were noted at distances varying from 0°0176 mm. (Fig. 322) and 
upwards below the surface, a finding ‘ 
which is in accord with the observations 
of Mueller,? who, while studying the 
growth of tissue cells under the highly 
artificial conditions of tissue culture in 
vitro, found that the flavine antiseptics 
were the only substances which did not 
inhibit cell division in a concentration 
which was effective against the organisms 
tested (streptococci). 
It is noteworthy that in the present 
investigation the dividing nuclei in cells 
other than endothelial were not in immedi- 
ate relation to capillary blood-channels, 
and the type of lesion had no influence 
on the occurrence of mitotic figures, as Fic. 322.—Mitosis in a large mono- 
these were found, for example, the same nuclear cell, probably a fibroblast, 0-0176 
. : mm. below the growing surface. Iron 
distance (0-02 mm.) below the surface in hematoxylin. (x 360.) 
a carbuncle and in a third-degree burn. 
Similarly, the length of treatment with flavine solutions, and also the age of 
the patient, did not affect the distribution of nuclear divisions. 
Further, as already observed in our former paper, from the clinical stand- 
point no interference is found in the growth of bone in cases of osteomyelitis, 
and this is supported by additional histo- 
logical observations. For example, in 
acute suppurative osteomyelitis of the 
femur in a child, age 10, abundant staphy- 
lococci were found in direct films in the 
material removed at operation; a gutter 
was cut in the bone which was packed 
with gauze soaked in 1-1000 neutral acri- 
flavine. The dressing was removed at the 
end of three days, the gutter and sur- 
rounding tissue being thoroughly swabbed 
with the flavine solution, then re-packed 
with a similar dressing, which was removed 
three days later, i.e., six days from’ com- 
mencement of treatment. In a_ small 
Reece ea ae ee Me seared: Ser pee 
Iron hematoxylin. (x 90.) examination at this time, active growth 
of bone was noted 0-11 mm. under the 
surface (Fig. 323), and cultures remained sterile when two small pieces (pea- 
sized) of bone were inoculated each into 20 c.c. of tryptic broth and incubated 
for seventy-two hours. 
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SUMMARY. 


Antiseptics of the diamino-acridine series (flavines) do not inhibit the 
growth of tissue in vivo as is shown by the occurrence of mitosis in various 
types of cells 0-018 to 0-2 mm. below the actual growing surface of the 
wound. 
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AN UNDESCRIBED DISEASE OF BONE. 


(Being the substance of a Hunterian Lecture delivered at the Royal College of Surgeons 
of England on Feb. 10, 1928.) 


By J. H. SHELDON, 


HON, PHYSICIAN TO THE WOLVERHAMPTON AND STAFFORDSHIRE HOSPITAL. 


Tus paper describes a case which presented a collection of pathological 
features that are believed to represent a new clinical entity. The specimens 
are in.-the Museum of the Royal College of Surgeons, London. 


HISTORY. 


The patient, a male, was healthy till the age of 11, when he discovered 
by chance a hard lump on the front of the right knee. This was excised at 
the Wolverhampton and Staffordshire Hospital, and was found to be an 
osteoma attached to the head of the tibia. In the operation notes it is stated 
that the patellar tendon was studded with what appeared to be multiple 
fibromata. Four years later the lump recurred, but the patient was able 
to continue at work for a further two years, after which the opera- 
tion had to be repeated, as the growth was intezfering with movement. 


Fic. 324.—Right knee in 1922. Fic. 325.—Left knee in 1922. 


During these two years the left knee had also become affected. The state 
of the knees at the age of 17—before the second operation—is shown in 
Figs. 324 and 825. In the right knee (Fig. 824) a large mass of bone of com- 
posite nature has developed in the patellar ligament and the capsule of the 
knee-joint, but is not attached to the tibia. Above the patella there is an 
area of ossification in the rectus muscle. The outline of the tibia is abnormal, 
the bone between the condylar surface and the tuberosity having a step-like 
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appearance, as if there had been some absorption of bone in this region. 
Fig. 325, which illustrates the left knee, is important as it is the earliest 
record we possess of the manner in which the condition began. There is a 
line of ossification in the patellar ligament, continuous with the patella but 
separate from the tibia, the shape of which is normal. Almost immediately 
after the second operation on the right knee the 
disease became more active, the growths at the left 
knee enlarging and those at the right knee recur- 
ring. At about the age of 18 an infective element 
appeared in the right arm. At the wrist a soft 
painless swelling formed, which burst, with the 
discharge of thick yellow pus. The bone became 
affected and a sinus formed, penetrating the lower 
end of the ulna and persisting till death. From this 
there was daily a small amount of cheesy discharge, 
which was insufficient for animal inoculation, but 
was repeatedly sterile on culture. Films of the dis- 
charge showed pus cells without organisms, and 
tubercle bacilli were never found. Similar painless 
swellings appeared on the right elbow, the right 
arm, and in the right axilla, but after bursting they 
healed up completely. 

' In May, 1925, the right shoulder began to en- 
large, and beyond a steady increase in its size there 
were no significant changes until September, 1925, 
when the patient first came under my observation. 
In November, 1925, he was shown at the Clinical 
Section of the Royal Society of Medicine, and a 
description of the clinical features at that time will 
be found in the Society’s Proceedings.+ 

The general appearance of the patient is shown 
in Fig. 326. He was a tall man, the measured 

Fic. 326.—General appear- height being 6 ft. 04 in., though the height obtained 
“rig poghe Patient in Octo- — from the lengths of the femur and tibia by Professor 

Karl Pearson’s formula is 6 ft. 3 in., the difference 
being due to the ankylosis of the knees in partial flexion. 

Figs. 327-829 illustrate the state of the knee-joints at the age of 
twenty. Fig. 327 shows the upper part of the right knee, with numerous 
deposits of bone in the quadriceps muscle and in the capsule of the joint. 
There is a well-marked transverse striation of the lower end of the femur. 
Fig. 328 shows a mass of bone developed in the patellar tendon, having 
acquired a bony union with the tibia. Fig. 329 represents the condition of 
the left knee-joint, and reveals the progress, unhindered by operation, that 
was made in the three years since the skiagram shown in Fig. 325 was taken. 
There is a single plate of bone above the patella, while below it is an enormous 
mass of composite bone reaching to the tibia. It is united with the tibia 
close to the tuberosity, but elsewhere there is a clear line of demarcation. 
Destruction of the bone has led to the anterior part of the tibia having a 
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semicircular outline. Fig. 380, taken after removal of the soft tissues, is 
added to indicate the progress made in the four months before death, and it 
is clear that the mass has acquired a more extensive bony union with the 
tibia. 


Fic. 327.—Right knee in 1925. Striation of the Fic. 328.—Right knee in 1925, 
lower end of the femur is marked with an arrow. 


Figs. 326 and 381 illustrate the progress of the growth at the right 
shoulder. Fig. 326 was taken in October, 1925, and at this time the shoulder 
was occupied by a rounded swelling with a circumference of 20 in., painful, 
tense, and in places fluctuant. It was considered to be a sarcoma. Fig. 331 


Fic. 329.—Left knee in 1925. The arrows Fic. 330.—Left tibia. The arrow 
show how the condition has progressed. marks bone developed in the peroneus 
longus muscle. 


was taken after death, and shows the enormous size that the tumour ulti- 
mately attained. It penetrated under the skin of the chest and back, with 
the formation of deep pockets in which sepsis inevitably occurred. At the 
last the mass became so heavy and bulky that movement of the patient 
was dangerous. Coley’s fluid was tried without the slightest effect. 
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The urine was normal, and albumosuria was never found. The Wasser- 
mann reaction was negative. The temperature was consistently irregular, 
fluctuating between 99° 
and 101°, due in all 
probability to the sinus 
at the wrist. Blood cul- 
ture was negative. 
Blood-count on Oct. 138, 
1925: red cells, 5,200,000 
per c.mm.; Hb, 70 per 
cent ; colour index, 0:67; 
white cells, 8,350 per 
c.mm., with a differential 
count of polymorphs 37 
per cent, lymphocytes 56 
per cent, monocytes 3 per 
cent, eosinophils 1 per 
cent, basophils 1 per cent. 
Blood-count on Nov. 2, 
1925: Tred cells, 5,020,000 ; 
ie Hb, 58 per cent; colour 
Fic. 331.—A post-mortem photograph showing the condition index, 0°58 ; white cells, 


of the shoulder in February, 1926. 

12,350, with a differential 
count of polymorphs 69 per cent, lymphocytes 25 per cent, monocytes 2 per 
cent, eosinophils 1 per cent, basophils 1 per cent. 

Death occurred from exhaustion on Feb. 14, 1926. 


BONY CHANGES IN THE PATIENT’S FATHER. 


With the exception of the patient’s father, the family history revealed 
nothing unusual. The father is the subject of a curious set of bony changes. 
Bony prominences are found at the wrist and elbow on both sides, which 
have been present for as long as he can 
remember. They have shown no tendency 
to enlargement, except for those at the left 
elbow in consequence of an accident a few 
years ago. Fig. 332 shows a skiagram of 
the right elbow. Bony outgrowths can be 
seen at the lower end of the humerus and 
at the upper ends of the radius and ulna. 

Their nature is doubtful, but their position 

at the epiphysial ends precludes their being 

due to diaphysial aclasis. Further, there are 

no other signs of this disease, and the growth 

of the long bones is not stunted. They Fic. 332.—Right elbow of patient’s 
probably represent ossifications in the liga- father. 

ments and capsule of the joint of a similar 

type to those found so extensively in the son. The presence of such lesions 
in the father suggests that the disease may have an hereditary basis. 
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POST-MORTEM FINDINGS. 


Right Shoulder.—The region of the right shoulder was occupied by the 
enormous tumour already referred to. Posteriorly it extended to the verte- 
bral column, almost completely enclosing the scapula, and in front it lay along 
the outer half of the clavicle and the corresponding part of the upper four 
ribs. On the arm it reached as far as the elbow. It arose from the upper 
end of the humerus, and weighed 23 lb. 5 oz. The peripheral half was com- 
posed of firm white tissue containing numerous cysts, some of which were 
filled with old altered blood, others with a greenish glairy fluid. In the middle 
of the growth cartilage was found, which was replaced by bony spicules as 
the humerus was approached. 

Histologically the growth proved to be a spindle-celled osteosarcoma. 
The peripheral part consisted entirely of spindle cells, which were fairly 
regular in size and shape. No giant cells were found, and this part of the 
tumour showed no bone formation. Sections from the bony part near the 
humerus showed that the spindle cells of the peripheral portion had been 
to a very large extent replaced by cartilage, and it was in this cartilage 
that ossification was taking place, the process resulting in the formation of 
irregular branching trabecule of osteoid tissue. With the exception of two 
small plaques of tissue, the size of a waistcoat button, on the costal surface 
of each lung, no metastases were found. Histologically these consisted of 
masses of cartilage cells surrounded by spindle cells of the same type as 
those occurring in the unossified part of the sarcoma 
of the humerus. The cartilage cells showed no evidence 
of ossification, but a few very small masses of osseous 
tissue were present in the spindle cells. 

Right Humerus.—This bone was completely em- 
bedded in the growth, which could, however, be separated 
easily from its lower half. The upper half was expanded 
into a circular mass infiltrated by strands of fibrous 
tissue, the outer surface of the mass shading off into the 
area of bony spicules found at the centre of the growth. 

The lower half of the shaft was normal, except for the 
presence of an irregular bony ridge arising from the 
_ outer margin, and reaching from just below the tumour 
to the lateral epicondyle. A window cut in this ridge 
showed that the new bone had been deposited on the 
outside of the humerus, the normal compact bone of 
which could be distinguished underlying the cancellous 
bone of which the ridge was composed. It probably 
represents a great exaggeration of the lateral epicondylar 
ridge, formed by ossification in the attachments of the 
brachioradialis and extensor carpi radialis longus muscles. tea 
On longitudinal section of the humerus it was seen that Right humerus. 
immediately below the sarcoma the medullary cavity 
was completely blocked by a layer of hard compact bone, while below this 
again the medullary cavity was filled with aplastic fatty marrow. These 
changes can be seen in Fig, 333. 
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Right Scapula.——This bone was almost completely embedded in the 
sarcoma. There is extensive destruction of the glenoid cavity, and a good 
deal of irregular new formation of bone intermingled with areas of erosion 
along the axillary margin. 

Right Clavicle—The whole surface of the bone is the subject of much 
new bony formation, which is pitted and irregular in shape, and cannot be 
separated cleanly from the fibrous tissue around it. It completely enwraps 
the clavicle, and a transverse section shows a clear line of demarcation between 

this new bone and the compact bone of the 
clavicle. This bony investment reaches a 
maximum over the area of attachment of the 
deltoid muscle and over that of the costo- 
clavicular ligament. The condition is illus- 
trated in Fig. 8334. The separation of the new 
bone is due to the manipulation involved in 
preparing the section, but places can be seen 
where the trabecule are still continuous with 
the parent bone. The new bone consists of 
a complicated series of trabeculz contained 
within a layer of fibrous ‘tissue resembling 


Fic. 334.—Decalcified section of 
right clavicle, showing investment of 
new bone surrounding the clavicle. 


periosteum, the appearance ‘ 
suggesting that the new bone eiiseaiiae aia 
has arisen within the peri- UNCIFORM TRAPEZOID 
osteum of the clavicle. En- 
closed in the meshes of the 
trabectle ‘is. a thin fibrous ‘ 
tissue «containing occasional B 
fat-cells. 

~ - Bones, of the Right Fore- 
arm.—The forearm was fixed 
during life in semipronation, 
owing. to the changes that 
occurred at the lower end. 
The -ulna is normal in its 
upper half. At its lower end 
it ‘is firmly united to the 
radius, owing to the inter- 


f 
locking of nodular masses o Fic. 335.—Tracing made from the bones of the wrist- 


bone formed in the _ inter- joint, as seen in coronal section. A, Semilunar bone, united 

. " with the lower end of the radius. The line of junction is 
osseous membrane. These marked by E. B, Formation of bone in the articular disc 
have a true bony continuity and internal lateral ligament, united by fibrous tissue to 

. : the semilunar bone and the radius. C, Nodular exostoses in 
with the radius, but are the interosseous membrane, connected with D. D, Growth 
everywhere separated from of bone from the radius into the interosseous membrane. 
i. 1 hw Bh . F, Fibrous union between all the bones of the distal row of 
the ulna by rous tissue. the carpus. 


CUNEIFORM SCAPHOID 
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The sinus found clinically at the wrist is represented by a hole 4 cm. above 
the styloid process extending into the centre of the ulna. In the fresh state 
this was filled with thick white pus. 

The radius presents an exostosis 8 cm. below the head, 1:5 cm. long and 
0-6 cm. high. A section through this shows it to be a true cancellous osteoma, 
having a core of cancellous bone covered by a layer of compact bone, both 
of which are continuous with the corresponding parts of the radius. The 
state of affairs at the lower end of the bone and in the carpus is seen in 
Fig. 335, which is a tracing made from a coronal section through this region : 
(1) Arising from the lower 11 cm. of the interosseous border of the radius 
there is an extensive formation of new bone in the interosseous membrane 
which is almost entirely composed of hard compact bone, of nodular shape. 
It indents the ulna in places, but is everywhere separated from this bone by 
fibrous tissue. (2) The lower radio-ulnar joint, including the recessus sacci- 
formis, has been obliterated by this new formation. (8).There has been a 
good deal of absorption of both the compact and cancellous bone at the lower 
end of the radius, and the marrow is white and appears very unhealthy. 
- (4) The lower end of the radius has become greatly enlarged by the addition 
to it of a mass of new cancellous bone on its medial side. This includes two 
distinct elements : (a) There has been a process of ossifi- 
cation which, starting from the medial extremity of the 
radius, has replaced the whole of the articular disc, 
and extended thence distally along the internal lateral 
ligament of the wrist-joint. This, like the formation in 
the interosseous membrane, is separated from the ulna 
by fibrous tissue. The cuneiform bone is united by 
fibrous tissue to the ossified internal lateral ligament. 
(b) The semilunar bone has become completely fused, 
partly with the ossified articular disc and partly with the 
lower end of the radius. The line of fusion is partly 
fibrous, but there is for the most part complete bony 
union. The proximal row of the carpus consists, in 
consequence, of two bones only, the scaphoid and the 
cuneiform. (5) As a result of these changes the radio- 
carpal joint has disappeared, being represented only by 
a small joint between the radius and the scaphoid bone. 
(6) The opposing surfaces of the scaphoid and semilunar 
are united by fibrous tissue. There is, however, a joint 
between the semilunar and cuneiform bones which does 
not communicate with the transverse carpal articulation. 
(7) The synovial membrane of the transverse carpal 
joint extends normally between the bones of the proximal 
and distal rows, but has no prolongations between the 
bones of the distal row, all four of which are firmly 
united by fibrous tissue. 

Right Femur.—This is a very big bone, and a 
detailed account of its measurements will be given later. Fic. 336 
The upper end appears bull-necked owing to the Right femur. 
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enlargements of the head and neck. The trochanters are big, and there 


is a well-developed third trochanter. 


It will be seen from Fig. 336 that 


the ‘lower end of the diaphysis is of abnormal shape, the normal curves 
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Fic. 337.—Left femur, showing bone devel- 
oped in the capsule of the knee-joint. 





by which the shaft suddenly splays 
out: into the condyles. being replaced 
by a general conical enlargement ex- 
tending some way up the shaft. This 
enlargement is smooth, and its extent 
may be realized from the fact that 
the transverse popliteal measurement 
(p. 422) is only 1 mm. less than that 
possessed by the giant O’Brien, whose 
skeleton is in the Museum of the Royal 
College of Surgeons of England. There 
is a small nodular exostosis immedi- 
ately above the external condyle, and 
the articular cartilage of the lower end 
shows a considerable degree of destruc- 
tion, which was evidently a result of 
the ankylosis of the joint. Section of 
the bone shows: (1) An extensive 
atrophy of the bone-marrow, the whole 
of the medullary cavity being filled 
with fatty marrow except at the ex- 
treme lower end. (2) On the posterior 
surface, in line with the linea aspera, an 
area of new bone has developed, invad- 
ing the medullary cavity, and reaching 
from just below the neck to the junc- 
tion of the middle and lower thirds of 
the bone. It is composed of cancellous 
bone, and over it the normal compact 
bone of the femur appears to be some- 
what thickened. Traversing this can- 
cellous bone is a shaft of compact bone 
formed in the line of the nutrient artery. 
(3) In the lower half of the bone three 
transverse bony septa have developed, 
dividing the medullary cavity into a 
series of cylindrical compartments. 
Left Femur.—Apart from its general 
size and shape, the interest of this 
bone lies in its exostoses, one of which 
arises from the upper margin of the 


external condyle, one is developed in the muscular attachments to the 
adductor tubercle, and the third (Fig. 337) arises from the intercondyloid 
fossa, and represents an ossification of the capsule of the knee-joint. It 


measures 2-3 cm. in length, and is of conical shape with a knobbed extremity. 
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Right Knee-joint.—This is illustrated in Fig. 338. 


In the infrapatellar 


tendon are many separate and irregular pieces of bone, while the patella is 
continuous with a large mass of cancellous bone developed in the quadriceps 





Fic. 338.—Right knee-joint. A, Bone in quadriceps muscle ; 


B, Infrapatellar ligament ; C, Patella. 


muscle. The under surface of this mass is covered by cartilage for a distance 
of 1-5 cm. above the patella, and is partially subdivided by thick strands of 
fibrous tissue. During the dissection of the joint numerous pieces of bone 


unattached to the skeleton were removed. They varied 
in size from a pea to a mass weighing 26 grm. 

Right Tibia and Fibula.—The tendons of the gastro- 
cnemius and peroneal groups were rigid and _ gritty, 
owing to the deposition of calcareous material. At the 
upper extremity of the tibia are a large number of 
bony masses connected with the epiphysis, varying in 
size up to the large mass attached to the medial con- 
dyle (Fig. 339, A). The bigger masses possess a firm 
bony union with the tibia, while the smaller ones are 
united by fibrous tissue only, and are freely movable. 
A few of the loose masses consist entirely of cartilage. 
The history of their development leaves no doubt that 
these deposits of bone are not true exostoses, but areas 
of ossification in the ligaments and tendons attached to 
the head of the tibia, to which they have later acquired 
a bony union. Nine centimetres above the ankle-joint 
is a nodule formed by ossification in the interosseous 
membrane. The lower extremity possesses a_ well- 
marked deformity which is exactly repeated in the 
bones of the other leg. A bony outgrowth has devel- 
oped in the anterior inferior tibiofibular ligament and 
the neighbouring part of the capsule of the ankle-joint, 
projecting downwards in front of the lateral malleolus 
(Fig. 339, B). It is of roughly circular shape, measuring 
3-1 cm. and 2-7 cm. in its two diameters. 

Left Tibia and Fibula.—The anterior half of the 
head of the tibia is continuous with an enormous bony 








Fic. 339.—Right tibia 
and fibula. A. Bony 
masses at upper extrem- 
ity of tibia; B, Bony 
out-growth at lower 
extremity. 


414 THE BRITISH JOURNAL OF SURGERY 


mass (Fig. 340, A) developed in the infrapatellar tendon and the capsule of 
the knee-joint. It is very nodular, and has been 
evidently formed by the fusion of bones arising 
from numerous separate foci. The patella is firmly 
united to its upper extremity. Posteriorly it is 
almost entirely covered by articular cartilage. The 
union of this mass—which measures 23-5 cm. in 
circumference—-with the tibia was still developing 
up to the time of death. Towards the lower end 
of the bone there is a small area of ossification in 
the interosseous membrane. The lower end of the 
left tibia closely resembles that of the right bone 
in the circular area of ossification in the capsule 
of the ankle-joint (Fig. 310, c), which is of some- 
what larger size, measuring 4-7 cm. by 3 cm. in its 
two diameters. These two new masses are of disc- 
like shape with incurved edges. 

A nodular mass of bone is attached to the 
fibula on its outer surface at the junction of the 
upper and middle thirds, projecting downwards for 
a distance of 1-7 cm. Section shows that it is not 
a true exostosis but has been developed in the 
muscular attachments of this region. A skiagram 
of the bone after removal of the soft parts shows 
a deposit of new bone lining the medullary cavity 
of the same type as that found in the femur. 
Two long conical pieces of bone were found lying 
free in the substance of the peroneus longus 


muscle close to its origin from the fibula (Fig. 
Frc, 340.—Left tibia. A 340, B), ; 


Bone developed in capswe ; ; : 
of knee-joint ; B, Bone devel- Right Foot.——The bone illustrated in Fig. 341 


cle; C. Bone developed in lay in front of the right 
ligaments of ankle-joint. ankle-joint, posterior to the 
tendons of the long extensor 

group, from the sheaths of which it presumably 
arose. It had no bony attachments, and was shelled 
out of the body by the fingers alone. It is composed 
of cancellous bone and weighs 27 grm. 

Skull— The vault of the skull was distinctly 
harder than usual to saw through. No abnormal- 
ities were found within the skull, except that on — 
the right posterior clinoid process were two small 
exostoses of nodular shape rising to a height of 
3 mm. above the level of the left posterior clinoid = y,,. 34)—-New bone in 
process. The sella turcica was normal in size and _ front of right ankle-joint. 
shape. From the external occipital protuberance a 
nodular process of bone extended into the ligamentum nuche, and there 
was a great deal of irregular ossification of the ligaments attached to the 
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base of the skull. Fig. 342 shows these features, as indicated by the arrows, 
and in addition it can be seen that the frontal sinuses were well developed, 
and that the mental protuberance of the lower jaw was more prominent 


Fic. 342.—Skiagram showing the changes in the skull. 


than usual. The shadows seen in the cranial ‘cavity were due to areas of 
ossification in the arachnoid membrane. i 

Vertebral Column.—This showed: (1) Bony outgrowths of nodular shape 
extending from the spines of the upper three cervical vertebre into the 
ligamentum nuche ; (2) A diffuse process of ossification in the anterior longi- 
tudinal ligament over the right half of the bodies of the lower six dorsal 
vertebrae, causing a general enlargement of the right half of this part of the 
vertebral column compared with the left half. 

Ribs.—The costal cartilages were not ossified. The 
only abnormality was an exostosis arising from the 
inferior surface of the neck of the third right rib close 
to the tubercle. It is of irregular ovoid shape, measur- 
ing 1-4 em. in depth, and is seen in section in Fig. 343. 
It consists of a core of cancellous bone covered by a 
thin layer of compact bone, both of which are continu- 
ous with the corresponding parts of the rib, which is 
separated from the exostosis by a distinct notch.. It 
has the typical structure of a true cancellous osteoma. 

Pelvis——There was a smooth diffuse enlargement of 
the crest of the ilium on the right side, due to ossifi- ae: Fe. 


: , : Section through exostosis 
cation in the attachment of Poupart’s ligament. of rib. 





10 20 30] 
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Meninges.—The dura mater was normal, but there was extensive ossifi- 
cation of the arachnoid membrane. This reached its maximum in a 
smooth bone attached to the lateral and inferior surfaces of the right frontal 
lobe at its tip. This bone (the inner surface of which is seen in Fig. 344) 
weighs 4 grm., measures 3-2 cm. by 2-7 cm., and is about 1 mm. thick. The 

bone has the general form of a thin bent plate, smooth 
on its outer side, irregular on its inner side, where there 
are three ridges which lay during life in the cerebral sulci. 
Elsewhere the cerebrum is covered by scattered deposits of 
bony plaques of similar nature, though of less extent. 
They were not found below the tentorium, and were all 
developed in the arachnoid membrane. In all, fourteen 
areas of ossification could be distinguished, covering a 
total area of sixteen square centimetres. On the whole 
they show a tendency to arise over the sulci. They gave 
Megs np rise to no symptoms during life. Microscopically the bone 
cerebral arachnoid. is contained within the arachnoid. This membrane shows 
no thickening in the immediate vicinity of the bone 
formation, and there is no round-cell infiltration or other evidence of 
inflammation. The bone shows typical osteoid structure, with lacune and 
distinct lamination, but true Haversian systems cannot be detected. There 
is no cartilage present, and no tumour cells could be traced. 

Endocrine Organs.— 

The Suprarenals were enlarged (right 7-9 grm., left 6-1 grm.), but no 
abnormalities were found. 

The Testes were normal to 
the naked eye, but unfortunately 
were not examined microscopic- 
ally. 

The Thyroid was diffusely 
enlarged, weighing 75 grm. The 
cut surface showed more colloid 
than usual, but was homogeneous 
except for two yellowish waxy 
nodules in the substance of the 
right lobe. A mass of similar 
appearance lay in the position of 
the left upper parathyroid gland, 
separated from the thyroid by a 
well-defined capsule. It was of 
ovoid shape, 2-5 cm. in length by 
1-4 cm. in breadth, and weighed 
2 grm. Apart from this, no bodies Fig. 345.—Section of the thyroid, showing a small 

: ‘ adenoma. 
corresponding with the normal 
parathyroids were found. Histologically, the thyroid consists of vesicles of 
very irregular size, many of which are much larger than is usually met 
with, and from all these occur all gradations of size down to the smallest. 
The vesicles are all filled with colloid. In several places small adenomatous 
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collections of non-vesicular thyroid tissue of rather embryonic type are met 
with. One of them is shown in Fig. 345. The tumour found in the 
position of the left upper parathyroid is contained within a capsule of 
fibrous tissue and compressed thyroid tissue. The cells within the capsule 
are all of spheroidal type, and might serve either for parathyroid or for 
foctal thyroid cells. In part they are arranged in columns and in part in 
vesicles, with intermediate stages between the two. The vesicles contain 
colloid, staining like that of the 
thyroid. There are no eosinophil 
cells. A section of the tumour 
is seen in Fig. 346. Owing to its 
position, and to the fact that 
nothing corresponding to the nor- 
mal parathyroids was found, the 
tumour gave rise to much diffi- 
culty in interpretation. In view 
of the type of the cells, and of 
the presence of similar adenoma- 
tous formations elsewhere in the 
thyroid, it is to be regarded as of 
thyroid, and not _ parathyroid, 
origin. 

The Pituitary (weight 0-55 
grm.) was normal in size and 
shape. Professor Swale Vincent 
kindly investigated its histological 
structure, and I am much indebted 
to him for the following report: ‘“‘ There is an increase in the eosinophil 
cells of the pars anterior. It is probable also that the pars nervosa is 
hypertrophied. It is also pretty certain that the colloid vesicles in the pars. 
intermedia are increased both in size and number, though caution is necessary 
on the latter point owing to the extent of the normal variations.” 

The Bone-marrow showed a marked aplasia everywhere, the red marrow 
of the long bones being extensively replaced by an unhealthy-looking fatty 
marrow. Sections from the humerus and the right femur were examined by 
Professor O. C. Gruner, and I am greatly indebted to him for the following 
report: “It is clear that the marrow is specifically diseased, the changes 
taking the form of an extreme aplasia. The cells are dominantly of the 
lymphoid type, the formation of both myelocytes and of red cells being 
inhibited. The presence of numerous plasma cells suggests the existence of 
a chronic inflammatory process, which perhaps preceded the atrophy. In 
the case of the marrow from the humerus, some polychromatophil hemoblasts 
and a few megakaryocytes were noticed. Degenerative changes were present 
in many of the hemopoietic cells, and a number of chains of ‘streptococci 
were present amongst these cells.” 

Structure of the Bones.—In handling and sawing the bones of this case 
it was noticed that they were both harder and more brittle than normal. 
These findings have been confirmed by all who have had to saw them. Pieces. 


Fic. 346.—Section of the tumour found in the 
position of the left parathyroid gland. 
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of bone from the femur were used for histological investigation, but great 
difficulty was experienced in obtaining sections, as the bones resisted decalci- 
fication (with the ordinary nitric acid method) to a much greater extent than 
normal, and on being put up through the alcohols after decalcification they 
hardened up again to such an extent that sections were very difficult to cut. 
This was found both at the pathological laboratory of King’s College Hospital 
and at the laboratories of the Royal College of Surgeons. At St. Bartholomew’s 
Hospital it was found that sections could be made best by using 1 per cent 
phosphoric acid in distilled water, with daily changes of the solution. By 
this means it took seven days to render the bone sufficiently soft for section- 
ing, instead of the usual twenty-four to forty-eight hours. I am greatly 
obliged to Mr. W. C. Pearce for sections prepared in this way. 

It was thought that these features might be due to some abnormality 
in the chemical composition of the bones, probably in the direction of a high 
calcium content. Dr. G. A. Harrison, of St. Bartholomew’s Hospital, kindly 
investigated this aspect of the case for me, and I am greatly indebted to him 
for the following report :— 


Table IREPORT ON ANALYSIS OF FEMUR OF PATIENT, AND OF FEMUR OF 
ConTROL CASE (MALE, AGE 29, BILATERAL LOBAR PNEUMONIA). 




















ANALYSIS PATIENT CONTROL 
Inorganic matter (ash) as percentage of aid bone 64-23 67-81 
Organic matter per cent ‘ : v% 35°77 32-19 
co, grm. per 100 grm. dry bone ee ¥ 3°28 3°52 
Ca 29 2° 9 9 ” ee ee 25:37 27-30 
- oy) ° 3 oe o° 11°55 13°05 
By calculation from above— 
Ca as CaCO; .. $i sé ‘te 2:98 | 3°20 
Residual Ca... - ‘a e. 22:39 | 2410 
. idual | 
Ratio — = “ re e 1:94 | 1-85 
P as Ca,(PO,). ia ee m bi 57-75 | = 65-25 
co, as CaCO, ee ee oe ee 7-46 | 8-00 
. Ca,(PO,). | 
Ratio CaCO, 774 | 8-16 








‘“*A very small fraction of the phosphorus would, of course, be present 
as phosphate of magnesium, but the difference between control and patient 
is so small that magnesium has not been determined. 

‘“‘ There is no significant difference between the analyses of the patient’s 
bone and of control bone. I conclude therefore that the difference in hard- 
ness as observed on cutting the two bones, and the difference in the rate 
of decalcification of portions for section, is due to the structural differences as 
revealed histologically. In the patient’s bones the calcified areas are more 
dense ; many of the Haversian canals are partly or completely filled with 
new bone. In the control bone the calcified areas are more porous. In other 
words, it would appear that the distribution of the calcified areas is different 
in the two bones, but the chemical composition of the calcified portions is 
the same.” 
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It will be seen that the expectation of a high calcium content was not 
realized, and the explanation of 
the hardness and brittleness is 
to be sought in the histological 
structure. Fig. 347, which is a 
transverse section from the femur, 
shows the most significant change. 
There is a marked process of 
sclerosis, the bone itself being 
very dense, and there is extensive 
deposition of new bone inside the 
Haversian canals. In some the 
deposit is semilunar in shape, in 
others it has become circular, 
and in others it appears to have 
almost entirely filled up the canal, 
the process apparently proceeding 
to a sufficient degree to cause 


obliteration and thrombosis of the 
vessels. Fic. 347.—-Transverse section from left femur. (x 45.) 


DISCUSSION. 


Amongst the varied phenomena of which this case appears to consist, 
processes can be recognized which bring it into relation with certain general 
diseases of bone. These will now be discussed. 

Ossification in Ligaments, Tendons, and Muscles.—This process accounts 
for some of the more striking manifestations of the disease, and was the 
first to attract attention clinically. It is especially evident in the region of 
the knees. In the muscles, deposition of bone has occurred in the rectus 
femoris on both sides, and in the peroneal group on the left side. In the 
tendons, the patellar tendon on both sides exhibits enormous deposits of 
bone, and in the arm a ridge of bone has been deposited in the attachments 
to the lateral ridge of the humerus. The peroneal tendons were undergoing 
calcification. The bone found in front of the right ankle-joint may also be 
added here, as it was probably developed in connection with the tendon- 
sheaths. In the ligaments there are the symmetrical deposits at the ankle- 
joints, the extensive deposits in the capsules of both knee-joints, including 
the outgrowth of compact bone from the left femur, the compact bone 
developed in the interosseous membrane of the forearm, the replacement 
by bone of part of the normal ligamentous structure of the wrist-joint, 
and finally the deposits in some of the ligaments of the vertebral column. 
The ligaments seem to have been the most susceptible of the three tissues, 
and the process was in activity up to the time of death. 

This aspect of the case suggests a resemblance to progressive myositis 
ossificans, a rare disease of congenital origin in which bone is laid down in 
the fibrous tissues of muscles, tendons, ligaments, and aponeuroses. Although 
this often begins in the first year of life, in about 20 per cent of the 





420 THE BRITISH JOURNAL OF SURGERY 


cases it has not appeared until the age of 10, when the symptoms began in 
this patient. It usually shows itself first by the presence of nodules in the 
muscles, which subsequently undergo fibrosis, and then ossification. In this 
connection, the earliest observation we have of the present case—that at the 
age of 11 the patellar tendon was studded with what were considered to be 
multiple fibromata—has some significance. In about one-third of the cases 
the skeleton is affected by a curious deformity, a condition of microdactyly 
which mainly affects the thumbs and big toes. This feature was not present 
here. In over 50 per cent of the cases the fusion of the ectopic masses of 
bone with the skeleton leads to the production of apparent exostoses, and 
this was a prominent feature in the present case. In some of the earlier 
case-reports it led to confusion with the disease known as multiple exostoses, 
but I have not succeeded in finding an instance of the association of progres- 
sive myositis ossificans with true cancellous exostoses such as are found in 
diaphysial aclasis. Had the features collected together under this heading 
occurred in an otherwise normal man, there can be little doubt that it would 
have been correct to classify them under the heading of progressive myositis 
ossificans. 

The Changes at the Knee-joint—The changes found at the knee-joints 
in this case bear a close resemblance to those found in a series of cases 
which have recently attracted attention in France. The condition was first 
described by Dujarier? in 1922, who reported three cases under the title of 
‘“* Ostéomes juxta-tibiaux du Ligament rotulien’’, since when other instances 
have been recorded. Areas of ossification are found in the lower part of 
the infrapatellar tendon, quite separate from the anterior surface of the 
tibia, which tends to be of irregular form. In Mouchet and Chakir Bey’s 
case® the process had gone a stage further, with bony union between the 
tibia and the new bone, as was found in the present case. The skiagram 
in their case brings out a further resemblance, in that stress is laid on the 
irregular ‘staircase’ appearance of the tibia behind the exostosis, from the 
condylar surface to the tuberosity. Mauclaire* states that the cases vary 
in severity from a simple osteoma in the tendon to its complete ossification, 
and at a discussion he showed skiagrams indicating complete ossification of 
the whole capsule of the knee-joint. The relation of this condition to pro- 
gressive myositis ossificans does not appear to have been raised, but there 
can be no doubt that these observations are in general accord with the state 
of the knee-joints in the present case. 

Ossification of the Cerebral Arachnoid.—The areas of ossification found 
in this region differ in no respect from the other instances that have been 
reported of this condition. It is not usual for the deposit of bone in the 
meninges to be accompanied by new bone formation in other parts of the 
body, though it occurs in some of the cases of the ‘marble disease’ (Albers- 
Schonberg) of bone, and ossification of the spinal arachnoid was reported 
by Hadden and Ballance® in one case of acromegaly. A striking feature 
of the case-reports is the frequency with which the dura mater, particularly 
the falx and the sides of the longitudinal sinus, is affected, and its omission 
in this case, where new bone formation was so extensive, is remarkable. 
Ossification of the arachnoid and pia mater usually occurs in small plates, 
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with a smooth outer surface and a spiny inner surface, and tends to affect 
particularly the hemispheres. Pieces of bone as big as that found over the 
frontal lobe (see Fig. 344) are not common, though McKendree and Imboden® 
state that the condition may be of such extent as to envelop the brain in 
a bony sheath moulded to the convolutions. The deposits do not give rise 
to symptoms, unless they develop into a large osteoma either pressing on 
or entering into the brain, as in a case reported by Meschede.? 

It is curious that there is no record of the meninges being affected in 
this manner in cases of progressive myositis ossificans. The fact that the 
condition is generally discovered accidentally at the post-mortem, and that 
satisfactory post-mortem records of myositis ossificans are remarkable for 
their paucity, may be responsible for this. In the present case it is evident 
that the arachnoid shared in the same general tendency to bone formation 
that was evinced by the muscles and ligaments. 

Exostoses.—It has already been mentioned that most of the apparent 
exostoses found in this case were really ectopic formations of bone which 
later acquired a secondary union with the skeleton. After these have been 
excluded, however, there still remain a few which have arisen within the 
skeleton and possess the structure of a cancellous osteoma. The exostoses 
on the right posterior clinoid process, on the right radius, and on the third 
rib, belong to this category. Their structure is clearly seen in the illustration 
of the rib (see Fig. 3438), which brings out the characteristic feature that the 
cancellous core and the compact bony covering of the exostosis are both 
continuous with the corresponding parts of the parent bone. The presence 
of these exostoses at once brings the case into relation with a further disease 
of bone—diaphysial aclasis (multiple exostoses), and there are, in addition, 
further features which indicate that the relationship is a close one. These 
are the presence of malignant disease, and the changes found in the growth 
and shape of the long bones. 

The Sarcoma of the Humerus.—The enormous growth in the right 
Shoulder proved to be an osteosarcoma arising from the upper end of the 
humerus. Unfortunately there is no information as to whether there was a 
pre-existing exostosis at this place. Malignant disease occurs occasionally as 
a complication of other multiple diseases of bone, but it is particularly well 
known in diaphysial aclasis. Lenormant and Lecéne® have collected at least 
five cases of true secondary malignancy, the growths being chondrosarcomas 
which in three instances formed generalized deposits in the viscera. Many 
examples will be found in the recent monograph on this disease by Stocks 
and Barrington.® It is difficult to estimate exactly. the frequency with which 
this complication occurs, but both Ehrenfreid! and Stimson™ consider that 
about 5 per cent of the cases are affected. In progressive myositis ossificans, 
on the other hand, malignant changes are unknown. 


CHANGES IN THE GROWTH AND SHAPE OF THE LONG BONES. 


The long bones of this case are strikingly large, and their appearance 
at once suggests a condition of acromegaly or gigantism. This aspect of 
the case will be dealt with later, but in the meantime attention is drawn to 
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the tables of measurements of the right femur and tibia, when the great 
increase in absolute size over the normal mean measurements for these bones 
will be seen at once. 








Table II.—MEASUREMENTS OF THE RIGHT FEMUR COMPARED WITH THE MEAN 
MEASUREMENTS OF THIS BONE AS GIVEN BY PROFESSOR KARL PEARSON.!2 















1g 
NATURE OF MEASUREMENT | ss yaa | MEAN MEASUREMENTS 
ASE | 
Maximum length .. ie .. | 5885 mm. | 446-77 mm. + 1-02 
















Oblique length 531-5 ,, | 44485 ,, + 1-08 











| 
Trochanteric length sie ee | 490:0__,, 42606 ,, 



























+ 1:02 
Maximum trochanteric length 501°5__s,, 435:09 ,, + 1:04 
Oblique trochanteric length .. ..| 4890 ,, | 42355 ,, + 1-06 
Maximum vertical diameter of head* | 58-2 ,, 47:06 ,, + 0-14 
Maximum horizontal diameter of head* | 53-7 46°60 ,, + 0-14 












Minimum anteroposterior diameter 
(infratrochanteric) .. ka i 38-4, 26-83 __—sé=»,, 


H- 


0-08 













Minimum transverse diameter | | 
(infratrochanteric) .. vi oo | 36:0 _s—=», ore, ee 


H- 


0°13 












Maximum anteroposterior diameter 
(shaft) .. is ie So 29-538 ,, + 0-10 












Maximum transverse diameter | 
(shaft) .. i Si ot Se ee eee 

















Bicondylar width .. a ag 96:0 ,. | 80:15 ,, + 0°22 









Minimum horizontal diameter of neck 33-4 25-74 















Minimum vertical diameter of neck eee 33°84 ,, + 0-12 





Popliteal width (4 cm. above the upper | 
margin of the articular surface of the | 
external condyle) .. - we | 56-2 ,, 39°88. 5, + 0-17 


*2 mm. have been subtracted to allow for the articular cartilage. 














It is evident from the tables given that the bones are not mere uniform 
enlargements of the normal shape, but that some parts are relatively more 
enlarged than others. This feature is of great importance, and is brought 
out in Tables III and IV. The mean measurements and indices of the 
femur are taken from Professor Karl Pearson’s monograph on the English 
femur,'” and I am indebted to him for permission to make use of his tables. 
Unfortunately there are no corresponding figures for the English tibia. 
Martin!% gives measurements of 2000 white American tibiz, and Wagner’, 
in a recent monograph, measurements of 1100 Scandinavian tibie. It was 
possible to collect only 31 corresponding English bones, but these were 
measured, and form the basis of comparison with the tibia of the case. After 
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Table I1I.—TasiteE oF INDICES OF RIGHT FEMUR COMPARED WITH MEAN 
INDICES AS GIVEN BY PROFESSOR KARL PEARSON AND INDICES OF AN 
ACROMEGALIC FEMUR. 





423 














VARIETIES OF INDEX 





PRESENT 
CASE 


MEAN 





. Primary capital index 
100 x horizontal diameter | of head 


vertical diameter 












95°7 


98-81 -+ 0-092 





. Secondary capital index 
100 x vertical diameter of head 


maximum length 

















. Index of robusticity of head* 
sum of head diameters 


100 x - " 
maximum length 





























| ACROMEGALY 


| 





97-06 





















horizontal diameter of neck 
vertical diameter 





100 x 












. Third capital index .. 60-6 58-81 + 0-127 62-19 
vertical diameter of head | 
100 x | 
bicondylar width | 
5. Index of neck 77-1 76-41 + 0-267 | 87-5 








. Index of robusticity of neck* 
100 x Sum of neck diameters 


maximum length 























. Platymeric index ‘ 
100 x platy meric anteroposterior 


 platymeric transverse 











106-6 


85-326 + 0-385 


101-4 












. Pilastric index _“ 
100 x pilastric anteroposterior 
pilastric transverse 














105-80 + 0-418 








. Index of robusticity of femur 





oblique length 





100 x sum of pilastric diameters 


12°81 


12:96 + 0-037 





15°56 























100 x pilastric transverse 
popliteal width 











. Upper index of gracility 87:7 88-8 + 0-243 86:83 
100 x pilastric transverse 
platymeric transverse 

11. Lower index of gracility 56-23 70-74 + 0-290 81-5 








. Popliteal index* 
100 x _Popliteal width 
maximum length 











10-53 


8-91 











- Bicondylar width index 
100 x bicondylar width 








maximum length 


















* These indices are not given in Professor Karl Pearson’s tables, but have been 
worked out from his mean measurements. 


Continued 





on next page 
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Table I1I—continued. 


| 





| PRESENT 


VARIETIES OF INDEX CASE MEAN ACROMEGALY 





. Popliteal bicondylar index .. 7 58-54 49-88 + 0-2 46-4 
100 x popliteal width 
bicondylar width 








. Direct oblique length index be . 99-32 + 0-020 
100 x oblique length 
maximum length 











16. Direct oblique trochanteric index NAR . 99-5 + 0-023 
trochanteric oblique 

100 x . : 

maximum trochanteric 











. Primary capito-collar longitudinal index 
100 x capito-collar axis 
maximum length 














Table IV.— TABLE OF MEASUREMENTS AND INDICES OF THE TIBIA COMPARED 
WITH THE MEAN MEASUREMENTS OF 31 NORMAL TIBLZ AND AN 
ACROMEGALIC TIBIA. 





ess heer ss MEASUREMENTS : are eae ACROMEGALIC 
NATURE OF MEASUREMENT OF CASE AVERAGE MEASUREMENTS MEASUREMENTS 





Length mh 7 .. | 487-6 mm. 364-9 mm. 371 mm. 
(S.D. = 29-5 + 2-53) 





Width across the condyles vs 91:95 mm. 70-9 mm. 
(S.D. = 6-22 + 0-532) 





Thickness through shaft in os of 43°7 mm. 
tuberosity as : (S.D. = 4-9 + 0-42) 47-9 mm. 








Antero-posterior diameter of the lower ; 38-2 mm. 
aneseiperd ~ ap : . . | (S.D. = 3-29 + 0-275) | 34 mm. 








_condylar width ae 


cats length 


19-43 mm. 23-04 mm. 





thickness at tuberosity 


2. 100 
is length 





12:9 mm. 








11-51 mm. . ‘ 9-17 mm. 


length 








Sum of indices 1 and 2 85-86 mm. 31- ; 35-94 mm. 





eee 
| 
| 
3. 100 x A P dia. of distal extremity an 





S.D=Standard deviation. 


this had been done, it was found that Mr. Quarry Wood?> had done the same 
for 40 Scottish bones. His figures agree closely with mine. The acrome- 
galic measurements given in these tables were obtained from a skeleton in 
the museum of the Royal College of Surgeons of England. 
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The Femur.—Table III gives the following information :— 
1. The head has a greater vertical diameter relatively to the horizontal 
diameter than normal, and this feature is also shown by the acromegalic 
bone. Relatively to the length of the femur, the vertical diameter of the 
head is slightly in excess of normal, and the relative robusticity of the head 
(Index 3) is also slightly greater than normal, but in neither respect is the 
divergence from the normal so great as that shown by the acromegalic bone. 
Comparing the size of the upper epiphysis with the lower (Index 4), the head 
shows a greater relative increase than the bicondylar region, and here also 
the patient’s bone occupies an intermediate position between the normal 
and the acromegalic bones. 

2. A similar feature is shown by the. measurements of the neck. In 
the relative increase of the horizontal diameter, and in the robusticity of the 
neck compared with the length of the bone, the present case is abnormal, 
but not so abnormal as is the acromegalic. This is particularly so in the 
case of the horizontal diameter. 

3. As seen in Fig. 836 the upper end of the femur appears bull-necked. 
Index 17 reveals a shortening of the capito-collar axis, with the result that 
the head and neck are closely set on the shaft. 

4. In the infratrochanteric region the present case is markedly abnormal, 
the anteroposterior diameter being 106 per cent of the transverse, instead 
of the normal 85 per cent. The acromegalic bone exhibits the same feature 
to a less extent (101 per cent). 

5. In the middle of the shaft (Index 8) the same relative increase in the 
anteroposterior diameter is found, but here the figure for the case, though 
very abnormal, does not reach the same degree as the acromegalic. Index 9 
shows that in spite of the great size of the shaft anteroposteriorly, the total 
robusticity of the shaft is within normal limits, in this respect contrasting with 
the acromegalic. 

6. In the popliteal region the bone exhibits a marked divergence from 
the normal which is not found in the acromegalic bone. The index of 
popliteal width (Index 12), measured 4 cm. above the external condyle, is 
10-5 per cent, as against a normal 8-9 per cent and the acromegalic 8-6 per 
cent. This indicates a marked relative enlargement of the lower end of the 
diaphysis. This abnormality is also brought out in Indices 11 and 14. The 
enlargement of the lower end of the diaphysis is clearly shown in Fig. 336. 

7. The lower epiphysis (Index 13) shows practically no relative increase 
in size, contrasting in this respect with the acromegalic, in which there is a 
slight increase. 

It is thus apparent that the femur shows a series of abnormalities in 
addition to its great size. In the relative size of the head and neck and in 
the increase of the anteroposterior diameters of the platymeric and pilastric 
regions of the shaft it tends to follow the changes found in the acromegalic 
bone, though (with the exception of Index 7) to a less extent. The enlarge- 
ment of the popliteal end of the diaphysis is in sharp contrast with the acro- 
megalic bone. 

The Tibia.—The following information may be gained from Table IV :— 
1. There is a striking increase in the absolute size of all the measurements. 
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2. The size of the upper epiphysis, as measured by its transverse width, 
shows a relative increase over the normal, but—as with so many of the 
femoral measurements—it occupies an intermediate position between the 
normal and the acromegalic measurements. 

3. The anteroposterior diameter of the shaft in the region of the tuber- 
osity is greater than the normal and the acromegalic bones. (The tuberosity 
itself is developed from the upper epiphysis, so that this measurement is really 
partly epiphysial and partly diaphysial. In the patient’s bone, however, 
the tuberosity does not project unduly, while the shaft is obviously big 
(see Fig. 310), and the increase in this index is undoubtedly due to enlarge- 
ment of the upper end of the diaphysis.) 

4. If Indices 1 and 2 are added together, it is interesting to find that 
while both the patient’s and the acromegalic bones show an increase in the 
size of the upper end of the bone of almost identical degree (35-8 per cent 
and 35-9 per cent, as against a normal 31-4 per cent), in the case of the acro- 
megalic the increase is mainly due to the epiphysis, and in the present case 
to the upper end of the diaphysis. 

5. It was not possible to make a transverse measurement of the lower 
end of the tibia, as it was still articulated with the fibula. Anteroposteriorly, 
the lower epiphysis is somewhat bigger than normal, while curiously enough 
in the acromegalic it is smaller. 

The changes in the size of the various regions of the tibia may be 
summed up as a relative enlargement of both epiphyses and of the 
upper end of the diaphysis. In the upper epiphysis the abnormality is 
not so advanced as in the acromegalic, while in the upper diaphysis it is 
more advanced. 


Relation of the Present Case to Diaphysial Aclasis.—The presence of true 
cancellous osteomata at once brings this case, as has been shown above, 
into relation with diaphysial aclasis. The presence of an osteosarcoma of the 
upper end of the humerus deepens that relation. The measurements discussed 
in the previous section provide yet another point of contact. Although the 
shape of the long bones appears in many respects to approach an acro- 
megalic condition, changes are seen at the ends of the diaphyses which 
greatly exceed anything found in the acromegalic bones, and I am of the 
opinion that the great enlargement of the lower end of the femoral diaphysis 
and the upper end of the tibial diaphysis should be considered in connec- 
tion with diaphysial aclasis. In this disease, as Sir Arthur Keith!® has 
pointed out, changes are found in the shafts of the long bones, at the ends 
of the diaphyses, which are due to a disturbance in the modelling function 
of the periosteal bone which rounds off the central core of cartilaginous 
bone into its final shape. The ends of the diaphyses tend in consequence 
to be big and clumsy. One cannot but associate with this process the 
enlargements of the diaphysial ends of the femur and tibia which have just 
been described. 

Relation of the Case to Acromegaly.—There are certain features which 
indicate that in yet another of its aspects this case must be considered in 
relation to acromegaly: (1) The general character of the changes in the 























AN UNDESCRIBED DISEASE OF BONE 427 





growth and shape of the long bones is very suggestive. In addition to the 
increase in absolute size, the detailed measurements show a striking approach 
to the condition found in the acromegalic skeleton. Acromegaly is a disease 
of slow progress, and the intermediate character of the measurements of 
this case would be explicable by the early death of the patient. As the 
process was apparently at work before the closure of the epiphysial lines, 
there is a mixed element of gigantism and acromegaly. (2) There was no 
enlargement of the soft tissues, but the hands and feet were large in pro- 
portion to his size, and, when shown at the Royal Society of Medicine, 
several observers commented on his acromegalic appearance. (3) The skia- 
gram of the skull shows well-developed frontal sinuses, and the protuberance 
of the chin is decidedly prominent. (4) Additional evidence is provided by 
the organs of internal secretion. Though the pituitary was of normal size, 
among the abnormalities described by Professor Swale Vincent was an 
increase in the eosinophil cells of the anterior lobe. The pituitary adeno- 
mata usually found in cases’ of acromegaly are composed of these cells, and 
where there is no adenoma a hyperplasia of the eosinophil cells is generally 
found. The common change in the thyroid is an increase in size, with the 
presence of a colloid goitre containing adenomatous nodules (Cushing and 
Davidoff1"), such as was found in this case. Thus the changes in the bones 
suggest a mixture of acromegaly and gigantism, while the changes found 
in the organs of internal secretion are of the type associated with these 
diseases. One cannot but conclude that processes were at work in the case 
identical with those that are responsible for acromegaly and gigantism 
elsewhere. 

The Aplasia of the Bone-marrow and the Presence of an Infective Element. 
—The extensive atrophy of the red marrow was a surprise, as the two blood- 
counts had shown a slight degree of polycythemia. Dr. Gruner suggests in 
his report that the bone-marrow was the seat of a chronic inflammatory 
process prior to the atrophy. It is probably this which links the aplasia 
to the rest of the case, as inflammatory changes had been present in the ulna 
for two years before death. The presence of sepsis is not remarkable, for 
in such a closely related condition as diaphysial aclasis sepsis is known to 
occur at times (Davis!8)._ The case as a whole cannot be ascribed to an infec- 
tive origin, as, apart from the bony lesions in the father, the disease had 
produced clinical evidence of its presence for seven years before the onset of 
inflammatory changes. 

The Unilateral Nature of the Lesions.—The case appears to show a 
definite tendency for the right side to be affected more than the left. The 
condition began at the right knee, the left knee remaining unaffected for 
five years. The bony deposits in the arachnoid were bilateral, but the largest 
plaque developed over the right frontal lobe, and it is probable that the 
ossification of the arachnoid began here. The pelvis and ribs were affected 
only on the right side, and in the vertebral column the ossification of the 
anterior longitudinal ligament over the lower dorsal vertebree was sharply 
limited to the right side. The left upper limb was normal, while the right 
Showed changes from the clavicle to the carpus. It should be added that 
this feature does not apply to the size of the bones, for measurements 
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show that the leg bones were equally affected in this respect. The 
presence of such a unilateral tendency points to a developmental disorder 
as the fundamental basis of the condition. 


COMMENTARY. 


Many of the features shown by this case are due to the close similarity 
between certain of its aspects and the three disorders of bone formation that 
have already been discussed. Others may be attributed to a chronic infective 
element appearing towards the end. The changes at the clavicle and the 
wrist-joint appear to be quite anomalous, and it is suggested that the con- 
dition may represent a clinical entity which should be looked for again. Its 
relation to the above three diseases is of great interest, and there can be 
little doubt that these aspects of the case were produced by a combination 
of factors which, occurring singly as in the ordinary way, produce one or 
other of these diseases. The following hypothesis is put forward as a possible 
explanation. 

The presence of the bony abnormalities in the father indicates that the 
disease had an hereditary basis—i.e., that it reflected in some way an abnor- 
mality present in the zygote. It is not a little curious that this abnormality, 
in working out its clinical expression, should have led, amongst other things, 
to the production of changes apparently typical of three disorders of bone, 
in each of which there is some reason for postulating an abnormality dating 
back to the original germ plasm. 

1. Progressive myositis ossificans is undoubtedly of congenital origin. 
This view of its nature appears to be necessitated by the fact that in about 
a third of the cases it is accompanied by a defect of regular character in the 
formation of the skeleton (microdactyly). Burton-Fanning’s case, in which 
both the muscular changes and the microdactyly were passed on from father 
to son, provides strong additional evidence. The experimental study of 
genetics, such as the work of Morgan,” would suggest that in the zygote 
there was an error in one of the chromosomes, possibly quite a localized one, 
affecting one or more genes, and such an original error may underlie all cases 
of this disease. 

2. The evidence that diaphysial aclasis depends on a chromosomal 
abnormality is much stronger, for an hereditary factor can be recognized 
in about 75 per cent of the cases, traceable in a few instances through 
three or four generations. A chromosomal error would appear to be the 
only explanation of this disease consistent with the results derived from 
the study of genetics, though the means by which such an original error 
produces in later years the characteristic clinical picture—whether there 
is or not an intermediate mechanism in the organs of internal secretion— 
is uncertain. 

3. The direct evidence that acromegaly and gigantism may also be expres- 
sions of an original chromosomal error is weaker, but the close relation between 
the two conditions, coupled with the fact that gigantism is a developmental 
disorder, is suggestive. Further, cases of hereditary and familial acromegaly 
have been reported, including one in which the father, sister, and brother of 
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the patient showed acromegalic changes (Fraenkel, quoted by Atkinson”). 
It would be consistent with our present knowledge of acromegaly to regard 
it as a congenital condition, represented in the zygote by an abnormality 
whose subsequent development produces the ordinary clinical appearances 
through alterations in the pituitary gland and other organs of internal 
secretion. 

It is certainly remarkable that the tendency to abnormal development 
of bone inherited by the patient should have partly expressed itself by 
producing a series of changes such as are found in three diseases, each of 
which it is possible to regard as reflections of an original chromosomal error 
in the zygote, and all of which are alike in a tendency to uncontrolled forma- 
tion of bone. It is unlikely that their presence here is a coincidental grouping 
of morbid events, and it is suggested that the case depends on a chromosomal 
alteration in the germ plasm, presumably a mutation affecting the part or 
parts that may be concerned in these three diseases, but of a more extensive 
nature, which in its subsequent development has in consequence produced 
certain anomalous features in addition to those just referred to. The sugges- 
tion is attractive in that it provides a plausible explanation for the present 
case as well as suggesting that the diseases in question may not be entirely 
unrelated phenomena. They may indeed all depend on an area of the germ 
plasm, such as a gene or series of genes in one chromosome, liable at times 
to go astray in one of these three ways. Until it is possible to provide for 
the human being a chromosomal map such as Morgan has provided for 
Drosophila, this must remain a speculation. It may, however, be pointed 
out that we already know of such spatial relationships in disease, the abnor- 
malities for hemophilia and night blindness being both situate in the X 
chromosome. Progressive myositis ossificans, diaphysial aclasis, and acro- 
megaly may, in the light of this case, have some similar relation. It is 
possible that they may depend on genotypic mutations producing their effect 
by way of the organs of internal secretion. There would appear to be visible 
evidence of this in the case of acromegaly, where the changes in the pituitary 
and thyroid are prominent. Very little is known with regard to myositis 
ossificans and diaphysial aclasis in this respect, and it may be that as a geno- 
typic abnormality would be reflected in the structure of every cell in the body, 
the alterations in these disorders may be chiefly potent in the fibrous tissues 
of muscles and periosteum. 

While it is claimed that the present case represents an undescribed 
disease of bone, it is to be regarded, not as an isolated curiosity, but as a 
condition which may throw light on the nature and possible inter-relation- 
ship of these three diseases. 


It is impossible to mention individually all who have helped me, but 
in addition to those already named in the text, my thanks are due to 
Dr. A. D. Millington, of Woodsetton, with whom I first saw the case; to Dr. 
G. E. Dyas, Radiologist to the Wolverhampton and Staffordshire Hospital, 
for the unstinted help given by his department, and to Dr. S. C. Dyke, Patho- 
logist to the Hospital, who has very kindly provided me with the histological 
descriptions which have been incorporated in the text. At the Royal 
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College of Surgeons I am greatly indebted to Sir Arthur Keith for his constant 
encouragement and help, and also to Professor Lawford Knaggs and to Miss 
M. L. Tildesley. 
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SPONDYLOLISTHESIS 


A REPORT ON A SPECIMEN OF SPONDYLOLISTHESIS 
FOUND IN THE SKELETON OF A BANTU NATIVE 
OF SOUTH AFRICA: 


WITH FURTHER SPECIMENS ILLUSTRATING AN ANOMALOUS MODE 
OF DEVELOPMENT OF THE LOWER LUMBAR VERTEBR~. 


By L. R. SHORE, 


UNIVERSITY OF THE WITWATERSRAND, JOHANNESBURG, SOUTH AFRICA. 


THE condition of spondylolisthesis is perhaps sufficiently uncommon to justify 
a short note. The collection of Bantu skeletons in the Anatomy Department 
of the University of the Witwatersrand has furnished not only a specimen 
of spondylolisthesis but also some others which illustrate a variation in the 
mode of development of the lower lumbar vertebrz which is, perhaps, not 
commonly recognized even by anatomists. In the specimen of spondylolis- 
thesis to be described here, the abnormal mode of development referred to 
seems to be a causative factor in its production. 

The following notes descriptive of these specimens are therefore presented 
in the hope that they may be found of interest to clinicians generally, and 
particularly to the orthopedist or to the obstetrician. It is to be regretted 
that prepared dried skeletons only form the material on which these notes 
are based, and that clinical notes are lacking, or limited only to a statement 
as to the cause of death. 

Ziegler! describes spondylolisthesis in the following terms: “It is a 
deformity in which, by the action of the weight of the trunk, the body of 
the 5th lumbar vertebra and the portion of the spinal column above it slip 
forward over the base of the sacrum.” It is also stated that the 5th lumbar 
vertebra comes to rest with its basal surface upon the ventral aspect of the 
sacrum, while its dorsal surface lies nearly on a level with the basal surface 
of the sacrum. Further, the vertebral arch with its spinous process does 
not in fact take part in the spondylolisthesis, the anterior half or body of the 
vertebra alone being displaced. As causative agents Ziegler suggests traumatic 
violence, fracture, inflammation, and anomalies of development in the lamin 
and interarticular parts of the arch. 


Specimen I: Spondylolisthesis—The specimen of the lumbar vertebre 
and the sacrum was derived from the skeleton of a Bechuana woman, age 42 
(No. 248). 

The dried skeleton shows displacement of the body of the 5th lumbar 
vertebra downwards and forwards to a position in front of the sacral 
promontory. The dorsal arch, separated from the body, is slightly displaced 
from its position on the back of the sacrum to the superior surface, the position 
normally occupied by the body. The dorsal arch remains attached to the 
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dorsum of the sacrum by a mass of bone which is evidently of new formation 
and which considerably obscures the details of the arch. The displacement 
of the arch. is estimated as 6 mm. in a forward direction. 


Fic. 348.—Showing displacement forwards 
of 5th lumbar vertebra on the sacrum. 


Fic. 349.—Front view of Fig. 348. 


As Figs. 348 and 351 show, the body 
of the 5th lumbar vertebra is supported in 
a position sloping downward and forward 
by a shelf of thin bone which is based on 
the upper anterior edge of the sacrum and 
which is also of new formation. The 
inferior surface of the vertebra now faces 
backwards and downwards. The slipped 
vertebral body is separable both from the 
sacrum and from the bony shelf that 
supports it. The upper surface of the 
sacrum is curved, with a superior con- 
vexity, as if it had, been moulded in the 
passage of the slipped vertebral body over 
it. Fig. 349 shows the front view, in 
which the body of the 5th lumbar obscures 
almost the whole of the first piece of the 
sacrum as it lies in its bony shelf. In 
Fig. 350 the body of the vertebra has been 
lifted away in order to show the bony shelf 
which supported it. On the summit of the 
sacrum the dorsal arch can be distin- 
guished. 


Fic. 350.—Fifth lumbar vertebra removed to 
show the bony shelf on which it rested. 


Examination of the specimen shows that the pedicles and the superior 
articular processes remain attached to the vertebral body, but that the 
inferior articular processes remain with the dorsal arch. Evidently, separation 
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of the dorsal arch has come about by division of the laminze between the 
superior and the inferior articular processes. 

The positions of the outgrowths of new bone are worthy of note. 
Although, in general, exostoses of the vertebral column are very common in 
Bantu skeletons, in the present one they are limited to the positions already 
stated : (1) Between the dorsal arch of the 5th lumbar vertebra and the 
dorsal arch of the first piece of the sacrum; and (2) The anterior edge of 
the sacrum, whence arises the shelf which supports the dislocated body of the 
5th lumbar vertebra. These exostoses are probably .to be regarded as a 
reaction of the tissues to the abnormal 
stresses and strains that follow dis- 
location of the vertebral body. 

There is only slight distortion of 
the bodies of the lumbar vertebre 
except for the body of the 5th. This 
has become somewhat wedge-shaped, 
with the thick edge forward (Fig. 
351), and the upper surface has 
become expanded— as it were, slightly 
‘mushroomed’. 

The following phenomena are to 
be interpreted as evidence of ab- 
normal strains :— 





Plane of 
Pelvic Brim 


Fic. 351.—Diagram of reconstruction of the Fic. 352.—Reconstructed pelvic brim. 
lower part of spinal column. 


1. The inferior articular processes of the 4th lumbar vertebra are slightly 
deformed. The articular surfaces are subdivided horizontally into two areas. 
The more posterior ones seem to be of new formation for articulation with 
the 5th lumbar articular surface after dislocation had taken place. 

2. Smooth areas, defined by circumferential osteophytes, are found on 
the lower aspect of the 2nd lumbar spine and on the upper and lower aspects 
of the 8rd and 4th spines. These seem to be areas of pressure, and their 
presence suggests that in life the lumbar spines had been thrust into contact 
at these places. 
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3. There is marked evidence of osteo-arthritis in the joints between the 
2nd and 3rd and between the 3rd and 4th vertebre. The joint between 
the 4th and 5th vertebre shows the same condition. 

4. There are also osteophytes on the ilia in the neighbourhood of the 
sacro-iliac joints. 

Using the contact points described above as guides, an attempt has been 
made to reconstruct the lower part of the spinal column ; the result is shown 
in a lateral dioptograph tracing in Fig. 351. A reconstruction of the pelvic 
skeleton was effected. A dioptograph tracing of the pelvic brim is shown 
in Fig. 352. 

The following measurements of the pelvic brim were made, and an 
attempt was made to deduce the original value of the antero-posterior diameter 
before the dislocation of the 5th lumbar vertebra took place. Both these 
measurements are set out :— 

Antero-posterior Diameter.—Front of 5th lumbar vertebra to symphysis 
pubis, 8-0 cm.; - summit of sacrum to symphysis pubis, 11-4 em. 

Transverse Diameter.—11-5 cm. 

Oblique Diameter.—11-5 cm. 

It seems that dislocation of the body of the 5th lumbar vertebra brought 
about a reduction in the antero-posterior diameter of 3-4 cm., or 13 in. 
Unfortunately only the scantiest of clinical data referring to the individual 
are available. Delayed labour followed by rupture of the uterus and _peri- 
tonitis are stated as the cause of death. 





The next four specimens to be described are illustrative of the condition 
of congenital division of the laminz, which was a feature of this case of 
spondylolisthesis, and which, it is suggested, makes possible the separation 
and dislocation of the vertebral body from the dorsal arch. 


Specimen II.-—This specimen was obtained from the skeleton of a male 
Griqua, age 57 (No. 303). 

It has been possible to prepare a reconstruction of the 5th lumbar 
vertebra and the sacrum in their natural positions with more than usual 
accuracy, by using as a guide the interlocking exostoses which arise from 
the lower border of the 5th lumbar vertebra and the upper edge of the sacrum. 

Fig. 353 shows a dorsal view. Above, the superior articular processes 
of the 5th lumbar vertebra are easily identified. Immediately below each of 
these processes is a horizonal cleft on each side of the dorsal arch, passing 
through the lamina. The 5th lumbar spine in the mid-line can be distinguished 
from the dorsal ridge of the sacrum by its greater thickness and its expanded 
lower end, as well as by the space that separates these structures. This spine 
is supported by a plate of bone which is roughly quadrate in shape, and which 
is the separated dorsal arch of the 5th lumbar vertebra. The lateral edges 
of this arch are defined by the inferior articular processes which the arch bears 
posteriorly. 

This specimen is similar to Specimen I in the separation of the dorsal 
arch, and may be regarded as illustrating a stage in the development of 
spondylolisthesis before dislocation has occurred. 
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Fig. 354 shows an anterior view, in which a fringe of small exostoses 
can be seen on the upper edge of the sacrum. In addition, there is a spur 
of bone on the right, and a much larger one on the left side, which has 
come into contact with a down-growing exostosis from the 5th lumbar 
vertebra. 

Some exostoses arise from the upper edge of the 5th lumbar vertebra, 
and also from other members of the same column, but in no place are exostoses 
so prominent as at the lumbo-sacral junction. As the lumbo-sacral junction 
is a position which, as a general rule, is free from exostoses, their presence 
in this region is perhaps to be interpreted as evidence of some unusual strains, 
although the 5th lumbar is not actually dislocated. 


Fic, 353.—Dorsal view of Specimen II Fic. 354.—Anterior view of Specimen II. 
showing division of the lamine. 


Specimen III.—This specimen comprises the 4th and 5th lumbar vertebree 
and the sacrum from the skeleton of a male Shangaan, age 60 (No. 307). 
These three bones were entirely separate, and for the purposes of photography 
a reconstruction of the intervertebral discs was made with the aid of plasti- 
cene. A slip of white paper was inserted in the spinal canal of the sacrum 
to show the superior hiatus. 

Fig. 355 exhibits the dorsal view. The dorsal arch of the 4th lumbar 
vertebra shows a condition almost exactly like that described in Specimen II. 
The dorsal arch, bearing the inferior articular process and the spinous process, 
is separated from the rest of the 4th lumbar by a cleft in the lamine immedi- 
ately behind the superior articular processes. The dorsal arch in the dried 
skeleton is an entirely separate bone. 
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Unfortunately, in the course of preparation of the skeleton, the. piece of 
bone corresponding to the dorsal arch of the 5th lumbar has been lost and 


Fic. 355.—To show the dorsal view of 


Specimen III. 


has not been recovered even after careful 
search. Examination of Fig. 355 will, 
however, leave no doubt that an exactly 
similar condition to that found in the 4th 
lumbar must have been present in the 
5th lumbar also. The transverse processes 
and superior articular processes of the 
5th lumbar can be seen, and just medial 
and inferior to the last the truncated 
bases of the lamine. Below can be 
seen the superior sacral hiatus with the 
superior articular processes on either side 
of it. The missing bone must have com- 
prised the inferior articular processes, the 
laminz, and the spine of the 5th lumbar 
vertebra. In this skeleton it is assumed 
that separation of the dorsal arch due to 
congenital division of the laminz took place 
in both the 4th and 5th lumbar vertebre. 


Specimen IV.—The skeleton that 
provided this specimen was that of a 
male Shangaan, age 36 (No. 280). 

The only abnormal member of the 
vertebral column was the 5th lumbar, of 
which the inferior view is shown in Fig. 356. 


The dorsal arch is completely separate from the rest of the vertebra. 
For the purposes of photography the 
spinal canal was filled with plasticene, 


and the 
natural position. 


dorsal arch restored to 
The photograph has 


its 


been taken with the spine directed down- 
From the spine the two laminze 
can be seen diverging. Following the 
laminz towards the body of the vertebra, 
a pair of prominences are met, which are 
the inferior articular processes and bear 
the articular surfaces on their lateral 
aspects, facing backwards and outwards. 
Immediately in front of the articular 
processes is a cleft in each lamina, which 


wards. 


separates the prominence of the inferior 


Fic. 356.—Specimen IV, showing the abnormal 


articular process from a second promin- 6th lumbar vertebra, inferior view. 
ence, which joins the pedicle and the 
transverse process and which bears the superior articular surface on its upper 


aspect. 
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The vertebra is not quite symmetrical; the lamina is somewhat wider 
on the left side, the left pedicle is somewhat the thicker, and the spine is 
slightly deflected to the left. The vertebral body is more bulky on the left 
side. There is no evidence of any dislocation or of any pathological change 
in the vertebral column. 


Specimen V.—This specimen was obtained from the skeleton of a male 
Xosa, age 45 (No. 159). 

Fig. 357 shows the inferior aspect of the 4th lumbar vertebra, which 
was the only abnormal member of the vertebral column. The right lamina 
only is divided, actually slightly nearer to the superior than to the inferior 
articular process. On the left lamina, in a position corresponding exactly 
to this division, is a rough line on the surface of the bone (not shown in 
Fig. 357) which is more easily traced on the anterior aspect. 

This vertebra displays an incomplete separation of the dorsal arch, 
interesting for comparison with the speci- 
mens already described. 

Asymmetry is very marked in this 
vertebra. The left lamina is much thicker 
and somewhat longer than the right, with 
the result that the inferior articular pro- 
cess of the left side projects laterally 
beyond the superior articular process, and 
even beyond the mammillary process of 
the same side. 

Fig. 357 shows that the left lamina 
is reinforced on its anterior surface by a 
bar of bone that extends from the pedicle 
to the middle of the dorsal arch. The left 
pedicle is stouter than the right, and the Fic. 357.—Specimen V, showing division 
body is more bulky on the left side.. The Ne ia a are nem 
spine also is slightly deflected to the left. 

It seems obvious, from a study of the asymmetry, that the intervertebral 
stresses were transmitted mainly by way of the left arch and pedicle. 

The vertebral column was free from obvious pathological change. 


DISCUSSION. 


The question obviously arises whether the separation of the dorsal arch is 
the outcome of developmental variation or of fracture. In every specimen 
described the situation of the cleft is distal from the position of the neuro- 
central joint of the immature vertebra. A post-mortem fracture must 
inevitably exhibit sharp or irregularly spiked edges and an exposed marrow 
cavity. These conditions did not obtain, and the explanation of post- 
mortem fracture is inadmissible. 

In opposition to the explanation of ante-mortem fracture the. following 
arguments may be brought forward: (1) If a fracture, the condition must 
be supposed to be the result of direct violence transmitted through the spinous 


VOL. XVI.—NO. 63. 29 

















































438 





THE BRITISH JOURNAL OF SURGERY 





process. In this event the unilateral condition found in Specimen V would 
be a highly improbable consequence. (2) The position of the line of division 
is proximal to where a fracture of the lamina would be expected as the 
result of direct violence. (3) Some signs of repair would be expected after 
fracture. There is no evidence of callus formation; the surfaces of the bone 
in every case show no thickening in the region of the cleft, but are smooth 
and even to its edges. 

An alternative mode of development of the lower lumbar vertebre is 
described by Professor Peter Thompson,? who contributes the section on 
osteology to Morris’s Treatise on Anatomy: ‘The 5th lumbar exhibits in 
some cases a special mode of ossification in the arch. Instead of two centres 
there are four—one for each side of the root, transverse process and superior 
articular process ; and another on each side for the lamina, inferior articular 
process and the lateral half of the spinous process.” This phenomenon 
described by Professor Thompson explains exactly the condition found in 
the specimens described in this paper. The separated dorsal arch consists 
of the lamine, inferior articular processes, and the spine, and must be sup- 
posed to arise by a lack of fusion between the two ossific processes from which 
each half of the arch is sometimes developed. 

This same condition is recorded by T. A. Willis,* of the Western Reserve 
University, Cleveland, Ohio. This observer has made a study of the vertebral 
column of man in the very large collection of human skeletons in the Hamann 
Museum. The material surveyed by Willis included 748 spinal columns 
derived from American white and negro individuals. Thirty-one specimens 
were found in 748 columns—that is to say, 4-28 per cent of vertebral columns 
exhibit the condition of congenital division of the vertebral lamina. Uni- 
lateral division of the lamina (on the right side in every instance) was found 
in 8 vertebra, and bilateral division in 28. Willis also describes spondylo- 
listhesis and the association of spina bifida with congenital division of the 
vertebral lamina. 

In Willis’s series congenital division of the lamina occurred in the 3rd 
lumbar vertebra in 2 columns and in the last pre-sacral in 29 columns. The 
last pre-sacral vertebra was the 24th, i.e., the 5th lumbar, in 26 of the 29 
examples ; in the other 3 examples this unit was the 25th, i.e., a 6th lumbar. 

Willis quotes Le Double,* who, in addition to describing 11 similar cases, 
gives a summary of the examples of the same condition reported in the 
literature. Apparently congenital division of the lamina has been described 
in the 1st lumbar and the Ist sacral vertebrze on one occasion each, in the 
4th lumbar twice, and in the 5th lumbar on 29 occasions. The greatest 
incidence of congenital division of the lamina evidently is on the 5th lumbar 
vertebra, the normal last pre-sacral unit. 

In the series of specimens from Bantu natives described in this paper, 
congenital division of the lamina has been found in six vertebrae contained 
in five vertebral columns. In three skeletons the last pre-sacral vertebra 
was affected, in one the penultimate, and in one the last two pre-sacral 
vertebre. The high incidence of this developmental defect in the skeletons 
of Bantu natives is noteworthy. The five columns which exhibited congenital 
division of the lamina were included in a series of 56 unselected skeletons. 
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From such a comparatively small number, it would not be possible to 
represent the proportion of Bantu skeletons exhibiting congenital division of 
the lamina as 5 out of 56, or as 9-1 per cent, but it may be stated that these 
abnormalities were found in a systematic examination of all the Bantu 
skeletons in the department for another purpose, and that no selection what- 
ever has been exercised. 


SUMMARY. 


1. An anomalous mode of development of the lower lumbar vertebre 
occasionally results in the separation of the dorsal arch by a congenital cleft 
in the lamine. 

2. In American white and negro races this phenomenon occurs in 4°28 
per cent of vertebral columns, in the Bantu races of South Africa the propor- 
tion seems to be higher. 

3. The condition of separation of the dorsal arch of a vertebra due to 
congenital division of the lamine may be antecedent to the condition of 
spondylolisthesis. 

It seems probable that the dorsal arch, completely separable in the dried 
state, in Specimens II, III, and IV, in life was connected to the rest of the 
vertebra by cartilage, or more likely by fibrous tissue. 

The factors which bring about separation and dislocation of the vertebral 
body must be a matter of conjecture. Trauma must certainly be suspected. 
Perhaps a disease of ligamentous tissues, similar to that which precedes the 
occurrence of flat-foot in certain cases of gonorrhoea, might prepare the way 
for dislocation as a result of minimal violence. 

Other causes of forward dislocation of a vertebral body suggest them- 
selves—for example, caries of the body of the 1st sacral or the 5th lumbar 
units, or fracture of the vertebral arch. Nevertheless, it seems that disloca- 
tion of the body of the 5th lumbar vertebra associated with separation of 
the dorsal arch, as described by Ziegler and quoted above, is most readily 
explained by the anomalous development of the lower lumbar vertebre of 
which examples have been given in this paper. 


I have to make grateful acknowledgements, first to Professor Raymond 
A. Dart, for placing the material at my disposal; and secondly to Mr. E. L. 
Nolan. to whose skill and care I am indebted for the photographs. 
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THE ORIGIN OF ACOUSTIC NERVE TUMOURS.* 
By H. ALAN SKINNER, 


DEPARTMENT OF ANATOMY, UNIVERSITY OF TORONTO. 


THE many and varied contributions to the subject of acoustic nerve tumour 
during the last fifty years offer a complexity and divergence of observation 
and opinion that have endowed the question of the origin of these tumours 
with peculiar interest for the investigator, not only from the standpoint of 
the tumour itself, but also in the general field of nerve pathology. 

The most outstanding contributions appear to be those of Henschen! and 
Cushing.? In two articles, ‘“‘ Ueber die Geschwiilste der hinteren Schadelgrube, 
insbesondere des Kleinhirnbriickenwinkels”’’, and “ Zur Histologie und Patho- 
genese der Kleinhirnbriickenwinkeltumoren”, Henschen carefully reports his 
findings as regards pathology and histology in a large series of cases. Cushing’s 

book, Tumors of the Nervus Acusticus, 

which appeared in 1917, embraces a 

wider field, including clinical aspects 

and surgical procedure, with a review 

of the various pathological features and 

findings. In general Cushing appears 

to agree with Henschen’s conclusions. 

According to Henschen and other 

investigators the acoustic nerve con- 

sists of two distinct segments which 

differ from each other histologically. 

This applies to both divisions of the 

nerve. These segments of the nerve 

are designated as central and _peri- 

pheral. The central segment is also 

referred to as the glial portion and the 

peripheral segment as the non-glial 

portion. The glial portion has the 

histological characters of fibre tracts 

Fic. 358.—Henschen’s reconstruction of within the brain substance—that is to 

an early acoustic nerve tumour. say, the endoneurium and neurilemma 

sheath (sheath of Schwann) are 

missing, and the supporting tissue consists of glia-cells. In the peripheral 

(non-glial) portion the endoneurium and neurilemma sheath are present, and 

this segment therefore presents the appearance of a typical peripheral nerve. 
The structure of the nerve will be more fully discussed later. 





* This paper represents the result of work done through the subvention of The Banting: 
Research Foundation. 
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Careful investigation of the available literature reveals nothing that is 
contradictory to Henschen’s statement that the tumour originates in the 
distal (peripheral, non-glial) part of the vestibular division of the eighth nerve. 
The most important confirmatory evidence of this assertion is the fact that 
all the small tumours, which have been more or less accidentally found, have 
obviously been associated with the vestibular division of the nerve. The 
most interesting and well investigated early tumour is that described by 
Henschen, of which he made a reconstruction in wax, the illustration of which 
is reproduced here (Fig. 358). The facial nerve is seen lying alongside the 
tumour, the cochlear nerve is almost entirely hidden by the growth, while 
the vestibular nerve is seen to spread out at the central end of the mass, 
embrace the substance of the tumour, and then gradually disappear. At the 
distal end vestibular fibres again appear and pass off the tumour into a distal 
trunk. 

In the face of the evidence on this point, one can hardly deny the fact 
that the starting-point of tumours of the acoustic nerve appears to be on the 
vestibular division of the nerve. Henschen’s second point, that the tumour 
invariably occurs on the distal (non-glial) segment of the vestibular nerve, 
also appears to be well substantiated, and will be further referred to later. 

Having regard to these findings, several interesting problems are presented. 
First, what cell which normally occurs in the peripheral segment of the 
vestibular division of the auditory nerve is the type cell of the tumour? 
Second, what is the normal structure of this nerve? Third, why is this 
tumour comparatively common on this nerve and exceedingly rare, if not 
unknown, on other cranial nerves ? 

In order to answer these questions, and particularly the last one, a clear 
understanding of the development and normal structure of the eighth cranial 
nerve is necessary. The first consideration, therefore, is that of some of the 
embryological characters of this region. 


° 


THE DEVELOPMENT OF THE EIGHTH CRANIAL NERVE. 


The various steps in the formation of the auditory vesicle will not be 
detailed here. This aspect of the embryology of the region has been well 
worked out by Streeter, and does not appear to play an important part in the 
elucidation of the present problem. Henschen, however, notes in this con- 
nection that the eighth cranial nerve differs somewhat from the other nerves 
in the fact that its peripheral portions are largely enclosed in a bony capsule 
by the developing petrous bone, which he states is not entirely developed 
from pre-formed cartilage but attains its final form through the later ossifica- 
tion of connective tissue. He notes this condition at the bottom of the 
meatus, where the auditory nerve comes in closest relation to the bone. 

The formation and development of the acustico-facial ganglion complex 
is a problem which still appears unsettled. In some of the lower forms which 
have been investigated from the standpoint of the development of the cranial 
ganglia, it would appear that certain contributions to the ganglion masses 
are made from ectodermal placodes. Knouff® reports that the acustico-facial 
ganglion mass of the frog receives a contribution from the ventromesial wall 
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of the auditory vesicle. The same author also credits Streeter with the state- 
ment that this ganglion mass is evidently not derived from the neural crest in 
man. He also quotes Giglio-Tos as describing in man lateral and epibranchial 
contributions. Adelmann,* reporting on the cranial ganglia of the rat, 
states that the auditory ganglion is a derivative of the common acustico- 
facial ganglion mass, owing its origin entirely to neural crest proliferation. 
W. His, jun.,> reporting on the development of the acustico-facial region in 
man, observed no placodal contributions, Also Weigner,® in a similar com- 
munication, was unable to detect any connection of the ganglion mass with 
the ectoderm. 

The form of the ganglion mass is characteristic. It early assumes a 
triangular or trefoil shape which is an indication of the eventual splitting. 
Its position is ventral and slightly medial to the auditory vesicle. The facial 
portion can be distinguished at an early stage by the pale-staining character 
of its cells. It is also noticed that the cells of this portion are the largest. 


Fic. 359.—Section from 6-0 Fic. 360.—Section from the Fic. 361.—Section from 9-0 
mm. human embryo showing opposite side of the embryo of -mm. human embryo showing 
acustico-facial ganglion complex ig. 350, showing appearance of relation of ganglion mass to 
and auditory vesicle. vestibular fibres, vesicle. 


For some time the remainder of the ganglion mass remains undivided. 
Eventually the dorso-lateral portion differentiates off as the vestibular 
ganglion, while the remaining dorso-medial part results in the cochlear 
ganglion. The mass of cells, at first separated by a thick layer of mesoderm 
from the auditory vesicle, gradually approaches it, and the first indication of 
fibres appears in the sections which were available for study by the author. 
These sections were of human embryos, and three photographs (Figs. 359-361) 
are reproduced to show the form, appearance, and relation of the ganglion 
mass to the vesicle in human embryos of 6-0 and 9:0 mm. Fig. 359 shows 
the typical arrangement and the relations of ganglion mass and_ vesicle. 
They are still separated by a distinct band of mesoderm. The pale-staining 
ventral portion of the mass is the Anlage of the geniculate ganglion. In 


. Fig. 360. the appearance of fibres is noted. These are from the dorso-lateral 
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portion of the mass and therefore are undoubtedly vestibular fibres. In 
Fig. 361 a still closer connection of this portion of the ganglion mass with 
the vesicle is shown, while there is still no evidence of cochlear fibres: 

When the cochlear fibres have also made their connections it is apparent 
that the relations of the two dorsal portions of the ganglion mass (vestibular 
and cochlear portions) have changed. The vestibular ganglion has become 
more dorsal, the cochlear ganglion more ventral. At the same time the lateral 
(vestibular) portion is associated with the medial auditory root, while the 
medial (cochlear) portion is associated with the lateral root (His). This 
arrangement results in a crossing of the fibres: To illustrate this condition 
there is in Fig. 362 a copy of the semi-diagrammatic illustration of W. His, jun., 
which shows the arrangement at this stage. The relative positions of the 
ganglia and the course of their fibres are easily seen. One result of this shift 
in position is that the cochlear nerve is lengthened while the vestibular 
ganglion is brought nearer the brain stem. The cochlear nerve is further 
lengthened at a later period by the twisting which it suffers in the formation 
of the spiral whorls of the cochlea, so that eventu- 
ally the nerve-cells of the spiral ganglion come to 
be much farther removed from the brain-stem than 
those of Scarpa’s ganglion. 

The crossing of the two divisions is not usually 
apparent in adult human sections, as one seldom 
obtains a block of tissue sufficiently large to include 
the entire nerve. In some of the smaller animals, 
however, the normal arrangement can be deter- 
mined, and in sections of rabbit heads prepared 
during this investigation the crossing of the two 
divisions of the eighth cranial nerve was quite 
apparent. 

The question of the central connections of 
the fibres brings up a new factor. This is the  4;,, Pica tbc re one 
appearance of the sheath-cells. From the work of Wm. His, jun. a—b, Brain 
Harrison’ it appears that the neurilemma-cells have pr =. buna eaaion ; 
their origin in the ganglion mass and are neural _ f, Facial nerve. 
crest derivatives. At the same time, the entire 
length of the eighth nerve does not exhibit a sheath of Schwann (neurilemma), 
but in its central segment is glial in type, the glia replacing the endoneurium 
as well as the neurilemma sheath. The glia-cells which are present in the 
central segment of the nerve must have migrated from the brain-tube. It 
is extremely probable that the cells observed by Neal® were glial cells in the 
act of migrating. It is further evident that no such migration. of glia can 
occur until the central connections of the fibres are completed. It also seems 
probable that the fibres are functional before ensheathing begins. 

With regard to the migration of glia along the nerve-fibres, it is interesting 
to note that the vestibular fibres complete their connections before the cochlear 
fibres. It therefore appears reasonable to assume that migration of glia begins 
in the vestibular nerve at an earlier date than in the cochlear. As for the 
other ensheathing elements, there is no reason to assume that there is any 
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difference in the date of beginning ensheathment of fibres by neurilemma- 
cells. 

The work of Harrison shows that the neurilemma-cells originate in the 
ganglion masses as neural crest derivatives. The cells of the neural crest, 
therefore, give rise to at least two types of cell, the ganglion-cell and 
the sheath-cell. Therefore the elementary, uniform, neural-crest cell must 
eventually differentiate into two different types. These appear to pass 
through several stages. In the case of the ganglion-cells associated with the 
eighth cranial nerve it is interesting to note that these cells do not develop 
as far from the embryonic type as the cells in other ganglia; in other words, 
they remain as bipolar cells throughout life. On the other hand, there is no 
reason to suppose that the specialization of the sheath-cells is any different 
in this region from that in any other. So that it appears possible that the 
ganglion-cells develop their final form, send out processes, and make their 
connections before any sheath-cells have developed to the point where they 

are capable of assuming their final role. 
@ A simple scheme of differentiation is 
indicated in Fig. 363. 


The result of this condition appears 


"ae 
‘@\ o to be as follows: The vestibular fibres 
/ 
~~ \ 


make their connections. The glial out- 
growth into the central end of the 
vestibular division commences. Later 


the cochlear fibres make their con- 
nections. The glial outgrowth into these 
c @ Co). fibres then commences. Still later, the 


sheath-cells originating in the ganglion 

Fic. 363.—Diagram 1o illustrate the dif- — iain 1 weasagpneanheaae 

ferentiation of nerve-cells and sheath-cells. grow centrally. It is therefore apparent 

c. “ara tng i ean. that the glia of the vestibular nerve will 

E, Neurilemma sheath cell. progress further peripherally than the 

glial outgrowth into the cochlear nerve 

before encountering the peripheral ensheathing cells, which meeting takes place 
at a considerable distance from the brain-stem. 

The occurrence of glia in the central segment was remarked by Henschen 
and investigated as to its extent. His results were as follows: ‘‘The total 
length of the auditory nerve in an adult male amounts to 17 to 19 mm., in a 
female 16 to 17 mm., in a seven-month child, 15 mm. The apex of the glial 
cup in an adult male lies 10 to 13 mm. outside the middle cerebellar peduncle, 
in the female 7 to 10 mm. The border on one side can lie more distal than 
the border on the other. Sometimes the boundary lies at a somewhat 
different level in the two branches of VIII, when it is likely to be some- 
what more distal in the vestibularis.”’ 

Fig. 364 is reproduced from Henschen’s article. It shows the two seg- 
ments of the vestibular nerve. At —-Vv is situated the vestibular ganglion. 
The glial portion is plainly shown as the paler section in distinction to the 
darker, peripheral part. 

Other investigators have determined the presence of a glial part, and 
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Hulles (see Henschen) puts the point of junction only 5 mm. from the brain. 
Henschen’s figures, however, seem to be more accurate. 
These place the point of junction near the plane of the 
porus and this appears to be correct, although one 
would think that the plane of the internal acoustic 
meatus would represent the most distal point to which 
the glia ever attains. This is a point, however, which 
requires corroboration. Henschen and others mention 
glial outgrowths in the nerve beyond this boundary. 
An indication of these is shown in Fig. 364. A few 
light streaks or patches are seen in the darker, peri- 
pheral segment. These presumably are glial islands, 
but it is possible that these so-called glial islands are 
only so in appearance, and on closer examination and 
by other staining methods will reveal themselves in 
other wise. This, too, is a point which requires cor- 
roboration. 
The investigation of the cranial nerves by means 
of gold and silver stains should throw very considerable 
light on this question. As we are more concerned here 
with the peripheral part of the auditory nerve, it is 
not intended to include any such investigation in this 
present paper, except to present Figs. 365 and 366, 
which are included to elaborate the text. They are 
preparations made by the gold sublimate method and Fic. 364.—Section of 
ji ‘ z vestibular nerve, with 
photographed under low power. Fig. 365 is a section lonial waevn bodes. TO 
of the seventh cranial nerve, showing a normal peri- _—*2©w glial and non-glial 


- : : parts. —V, Vestibular 
pheral nerve with this stain. Note the clear, orderly, ganglion. (Henschen.) 


Fic. 365.—Facial nerve. Gold sublimate Fic. 366.—Auditory nerve. Gold subli- 
stain. (Low power.) mate stain. (Low power.) 
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parallel arrangement of the fibres. Fig. 366 is a section of the auditory nerve 
taken close to the point of emergence from the brain. Note the apparent 
lack of arrangement and the spotting of the section with astrocytes. 

Summary of Development of the Auditory Nerve.— 

1. The ganglion mass appears to be developed entirely from the neural 
crest. 

2. The vestibular fibres appear before the cochlear fibres. 

3. The final position of the ganglion mass is such that the vestibular 
nerve is shorter than the cochlear. 

4. Both branches of the eighth nerve show comparatively little lengthening 
in the course of their development. They are the shortest nerves in the body. 

5. The cells of both ganglia (vestibular and cochlear) retain the com- 
paratively primitive bipolar character. 

6. There is a glial outgrowth from the brain over the central segments 
of both cochlear and vestibular divisions. 

7. This outgrowth extends farther peripherally on the vestibular division 
than on the cochlear. 

8. The level of the glial boundary may be different on the two sides of 
the same individual. 


THE NORMAL STRUCTURE OF THE AUDITORY NERVE. 


In this section only the peripheral (non-glial) portion of the nerve will 
be considered. The peripheral portion of the auditory nerve is, in general, 
very similar to any other 
peripheral nerve. It possesses 
axones which have a sheath of 
myelin, with further sheaths of 
neurilemma-cells and endoneu- 
rium, the whole surrounded by 
epi- and perineurium. 
There are, however, certain 
. features of the auditory nerve 
which are somewhat different 
from the ordinary type of 
peripheral nerve, particularly 
so in the region of the vesti- 
bular ganglion. 
The first point observed in 
Fic. 367.—Human auditory nerve, region of vesti- examining this nerve under 
bular ganglion. To show connective tissue elements and < . 
scattering of ganglion-cells. (Low power.) the microscope Wwas that it 
appeared to be very heavy in 
its connective-tissue components. The connective tissue of the peri- and 
epineurium is prominent, and more or less splits the nerve into bundles. A 
cross-section of the nerve in the region of the vestibular ganglion illustrates 
this fact (Fig. 367). Preobraschensky also notes this point (Henschen) : “At 
the peripheral side of this nerve the connective tissue is markedly increased 
.”. This unusual amount of connective tissue normally present in the 
auditory nerve is of considerable interest in the present investigation. 
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When one examines the nerve under higher magnification it is apparent 
that the endoneurium is also involved in the increase in connective tissue. 
The number of fibroblasts is usually excessive, and at first sight the nerve 


presents something of the cellular 
picture of an embryonic nerve. Most 
of these cells can be identified as fibro- 
blasts in the trunk of the nerve. The 
other cell type present, the neuri- 
lemma-cell, is not so easy to identify. 
Many nuclei, which fall on the border- 
line between the two types, are 
difficult to place in the absence of 
any other method of determination 
beyond shape and staining characters. 

Fig. 368 is a section of the eighth 
cranial nerve (human) stained with 
methylene blue. A number of fibro- 
blast nuclei are easily distinguishable. 
One small, oval, but nearly round, 
nucleus is visible. This nucleus takes 
the stain quite deeply in contrast to 
the fibroblast nuclei, whose chromatin 
is rather finely divided and easily 
seen. 


Fic. 368:—Normal auditory nerve. Adult 
human. Methylene-blue stain, oil-immersion 
lens. 


The small nucleus appears to be a fairly dense mass of chromatin. 


In addition to this nucleus three borderline nuclei appear in the field. Two 


of these are out of focus. 


to place, although they may easiiy be neurilemmal nuclei. 


Fic. 369.—Normal auditory nerve. Adult 
human. Van Gieson’s stain, oil-immersion lens. 


They are small, rather darkly stained, yet difficult 


The one which is 
closest to the small, dark nucleus 
appears from its position to lie 
within the endoneurium of the nerve, 
which would confirm the assumption 
of its neurilemmal character. 

Fig. 369 is a similar section of 
an adult human eighth nerve, but 
stained with van Gieson’s . stdin. 
The fibres of the connective-tissue 
cells are now apparent. Once again 
it is possible to distinguish several 
fibroblast nuclei without difficulty, 
while there are several smaller 
nuclei which are more difficult. The 
two nuclei indicated in the photo- 
graph are picked out as interesting. 
The long, spindle-shaped nucleus 
is obviously a _ connective-tissue 
nucleus, and indeed its fibres can be 
seen, tapering off from each end. 


Note that this fibre line passes around the smaller nucleus lying to the right. 
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This fatter nucleus, while still oval, is more nearly round. These two cells, 
it is believed, represent the two supporting elements of peripheral nerve, 


Fic. 370.—Low-power view of dorsal- 
root ganglion of cat. 


of a closely packed mass of cells 


the neurilemma-sheath and the connective 
tissue. The numerical relation between 
them appears to be, normally, about six to 
one in favour of the fibroblast. 

When one comes to examine the 
ganglia that are associated with this nerve 
the problem becomes more _ complex. 
The questions at once arise, What is the 
normal structure of any ganglion? What 
is the relation of the sheaths of the nerve 
to the sheath of the ganglion-cell? What 
are the so-called subcapsular cells of the 
ganglion ? 

In the normal dorsal-root ganglion the 
ganglion-cells appear to arrange themselves 
most compactly around the periphery, 
forming a horseshoe-shaped arrangement, 
between the points of which the nerve-fibres 
emerge. In the central part there is a mix- 
ture of axone-fibres and nerve-cells, but 
around the periphery the ganglion-cells are 
close together and present the appearance 
in which it is difficult to make out any 


nerve filaments. This arrangement is illustrated by Fig. 370, which is a 
low-power view of a section of a dorsal-root ganglion of a cat. 


Fic. 371.—Low-power view of spiral 
ganglion of rabbit. 


Fic. 372.—Low-power view of geni- 
culate ganglion of rabbit. 
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A similar arrangement of nuclei and fibres is seen in the cochlear ganglion, 
In the various parts of the spiral one sees massed ganglion-cells with a central 
core of nerve-fibres extending out into the ‘shelf’ toward the organ of Corti. 
The disposition of nerve-cells and fibres here is comparable to that of the 
dorsal-root ganglion. Fig. 371 is a photograph (low power) of the spiral 
ganglion of a rabbit. The arrangement is similar in the human. 

In the case of ganglia which occur on the trunk of a nerve, such as the 
geniculate ganglion of the facial and the vestibular ganglion, the arrangement 
is somewhat different. Fig. 372 shows a section of the geniculate ganglion 
of the rabbit. The ganglion-cells tend to clump together, but in no definite 
order. The nerve-fibres are visible, coursing among the cells. They tend 
to isolate small masses of ganglion-cells, in which, however, the ganglion-cells 
themselves cling close together with very little intervening tissue. In the 
vestibular ganglion the scattering of ganglion-cells is more pronounced. The 


Fic. 373.—Dorsal-root ganglion of cat, Fic. 374.—Same as Fig. 373, showing 
Van Gieson stain, oil-immersion lens. part of fibrous capsule, 


nerve-cells tend to take a more isolated situation, being irregularly scattered 
through a wider area. Fig. 367, which is a low-power view of a vestibular 
nerve section, illustrates this feature. The scattering is not, however, always 
as prominent as in this section, where it is especially marked. 

Figs. 873 and 874 are views of the dorsal-root ganglion taken through 
the oil-immersion lens.. The so-called subcapsular cells are at once evident. 
They are found lying about the circumference of the ganglion-cells and in 
close relation to them. Fine connective-tissue fibrils can be distinguished in 
these sections, lying in between the ganglion-cells. The subcapsular cells 
are found occupying a place between these fibrils and the ganglion-cells ; in 
other words, they have the same relative position as the neurilemma-cell 
occupies in the nerve-trunk. It appears probable that these subcapsular cells 
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are the same cell as the neurilemma-cell and that the ganglion-cell has, in fact, 

a double sheath—an outer one composed of fibroblasts and their processes, 

and an inner one directly continuous with the neurilemma-sheath of the nerve. 
The size,. shape, and general 
appearance of these subcapsular 
nuclei is exactly similar to that 
of the neurilemma nucleus. 

One also observes in these 
sections the close proximity of 
the ganglion-cells to each other. 
There is very little intercellular 
tissue. In Fig. 374 a portion 
of the capsule of the ganglion 
is shown. This consists of 
a number of layers of connective- 
tissue cells in which it is possible 
to distinguish typical fibroblast 
nuclei. This capsule runs in an 

Fic. 375.—Geniculate ganglion of rabbit. Van orderly way around the ganglion 
Gieson stain, oil-immersion lens. mass, enclosing it in a fibrous 
sheath which is directly contin- 

uous with the perineurium. It is also noteworthy that there is no extensive 
migration of fibroblasts into the interior of the ganglion. Here and there a 
fibroblast nucleus can be identified, and between the ganglion-cells the fine 


Fic. 376.—Cochlear ganglion from Fic. 377.—Same case as Fig. 376. 
human foetus of seven months. Van Vestibular ganglion. Van Gieson stain, 
Gieson stain, high dry lens. high dry lens. 


fibrils mentioned above are evident. Nowhere is there seen anything in the 
nature of heavy fibrous bands or trabecule: 
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In the geniculate ganglion of the rabbit (Fig. 375) under the oil-immersion 
lens the same general scheme is apparent, although here the picture is some- 
what different on account of the numerous nerve-fibres which traverse the 
region. The subcapsular cells are readily identified, there is the same difficulty. 
in recognizing any marked connective-tissue structure, and the relation of 
ganglion-cells to each other is similar in the various areas where they tend 
to clump. 

One now comes to a consideration of the vestibular ganglion, and as the 
cochlear division of the eighth nerve is closely associated with the whole 
question which we are pursuing, its ganglion will be figured at the same time 
for comparison. Figs. 376 and 377 are two photographs taken with the high 
dry objective. Fig. 376 is from the cochlear ganglion of a seven-month foetus, 
Fig. 377 shows the vestibular ganglion of the same subject. 

In the cochlear ganglion the characteristic features already pointed out 
are again seen. The ganglion-cells form a compact mass in which each 
individual cell is in close relation with the adjacent ganglion-cells. Inter- 
cellular substance is not present to any great extent. Nerve-fibres are not 
distinguishable except at the upper end of the section, where the beginning 
of a collection of fibres is visible. 

In the vestibular ganglion a very different picture is presented. The 
ganglion-cells are much more scattered, and numbers of nerve-fibres course 
through the field. The entire area is spotted with nuclei which cannot 
be identified at this magnification. In comparison with the corresponding 
cochlear ganglion this area presents an irregular disordered appearance. In 
comparison with the geniculate ganglion, which presents a closer parallel as 
regards structure than the cochlear, the principal impression of difference is 
in the more cellular nature of the tissues lying between the ganglion-cells of 
Scarpa’s ganglion. 

The next two photographs show the cochlear ganglion (Fig. 378) and the 
vestibular ganglion (Fig. 379) under the oil-immersion lens. The differences 
previously pointed out are accentuated and confirmed. 

In the cochlear ganglion the massed arrangement is still evident. The 
ganglion-cells are in close relation with each other, the intercellular tissues 
are scanty. Occasional nuclei are visible between the ganglion-cells, and these 
nuclei present the same characters of form and staining as the subcapsular 
nuclei observed in the dorsal-root ganglion. and are of similar size, shape, and 
staining character as the neurilemmal nuclei seen in the nerve-trunk. 

In the vestibular ganglion the differences are now very marked. Ganglion- 
cells are widely separated. The most striking observation to be made in this 
section is the very cellular nature of the tissues lying between the ganglion- 
cells. Large numbers of nuclei are apparent. Again, the majority of these 
present characters typical of subcapsular cells of other ganglia and of the 
neurilemmal nuclei. The significant fact here, however, is the lack of any 
kind of orderly arrangement of these nuclei. Whereas in other ganglia the 
subcapsular cells were definitely arranged in an orderly way about the circum- 
ference of the ganglion-cell, now they appear in a jumbled-up, irregularly 
concentrated, meaningless state of disorder. One would have difficulty in 
ascribing a functional réle to each of the irregularly placed nuclei occurring 
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in this confused accumulation. That a certain number are occupying positions 
definitely related to the ganglion-cells cannot be denied. The number that 
can be so placed, however, corresponds approximately to the number of 
nuclei of similar nature seen in other ganglia. In addition to these more or 
less normally situated nuclei there are at least double the number of irregularly 
placed nuclei which occupy the areas intervening between the ganglion-cells. 

Some of the nuclei seen in Fig. 379 are undoubtedly fibroblast nuclei, 
but the number that can be so indentified is very small. It seems to be more 
than probable that the great majority of these excess nuclei are not of a fibro- 
blastic nature, but, as their appearance and staining reactions suggest, are 
closely related to the neurilemmal nuclei and the subcapsular cells. 


Fic. 378.—Cochlear ganglion from Fic. 379.—Same as Fig. 377.. Ves- 
human foetus of seven months. Same tibular ganglion seen with oil-immersion 
as Fig. 376. Oil-immersion lens. . lens, Van Gieson stain. 


In the human adult is reproduced the condition as pictured here in the 
foetus. Exactly the same conditions have been found during this investiga- 
tion in the cellular nature of the human adult vestibular ganglion. 

What is the explanation of the occurrence of these nuclei in this situa- 
tion? One satisfactory answer presents itself. As has been seen, in the 
development of this nerve the central connection is made at an early date, 
earlier than in the case of the cochlear nerve. On this account the glial out- 
growth has been able, in the case of the vestibular division, to proceed to a 
greater distance from. the brain-stem, with a resulting diminution in the 
remaining portion of unsheathed nerve; so that, when the sheath-cells 
developing from the ganglion Anlage—that is to say, the neurilemma-cells— 
become differentiated and ready to assume their ensheathing réle, a com- 
paratively short section of nerve remains unenclosed by the neuroglia. This 
condition is accentuated by the shorter course of the vestibular nerve. Such 
explanation is in accord with Henschen’s findings, where, if we may repeat, 
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it is stated: ‘“‘ The apex of the glial cup in an adult male lies 10 to 18 mm. 
outside the middle cerebellar peduncle, in the female 7 to 10 mm. The border 
on one side can lie more distal than the border on the other. Sometimes 
the boundary lies at a somewhat different level in the two branches of VIII, 
when it is likely to be somewhat more distal in the vestibularis.” It might 
also be noted that Henschen’s findings in the case of small infants are in the 
same proportion as the findings in adults. For example: ‘‘5-month-old 
female, length of VIII, 15 mm.; glial part 7 mm., non-glial 8 mm.” 

The situation appears to be this. In the case of the vestibular division 
of the eighth cranial nerve the ganglion Anlage differentiates into ganglion- 
cells and sheath-cells. The number of sheath-cells is sufficient for the 
ensheathing of a certain indefinite distance of nerve-fibre. In the case of 
other ganglia this distance is considerable. But in the vestibular nerve this 
distance is short, and it has been further considerably decreased by (1) the 
early completion by the vestibular fibres of their peripheral and central 
connections, permitting an extensive ensheathment at the central end by 
outgrowing glia-cells, and (2) the comparatively late differentiation of the 
~ neurilemma-cells, the peripheral ensheathing element, which also permits the 
glia-cells to reach further peripherally. When one says that the neurilemma- 
cells are comparatively late, one refers to the ganglion-cells that remain in 
the bipolar stage which represents an incomplete differentiation or develop- 
ment (see Fig. 363). Therefore a considerable number of neurilemma-cells 
seems to be left over and to lie in their primitive position between the cells 
of Scarpa’s ganglion. 

Summary of the Normal Structure of the Auditory Nerve.— 

1. The structure of the peripheral portions of the nerve-fibres is similar 
to other peripheral nerves. One recognizes axone-fibres, neurilemma-cells, 
and connective tissue. ae 

2. There appears to be an increased amount ‘of’ fibrous tissue present in 
the peripheral portion of this nerve. 

3. The ganglion-cells of the cochlear ganglion present an arrangement 
similar to that observed in other ganglia. 

4. The cochlear ganglion presents a normal arrangement of tissues occur- 
ring in relation to the ganglion-cells. 

5. The ganglion-cells of the vestibular ganglion are very scattered; they 
occupy no regular position or arrangement in relation one to the other. 

6. The cells lying in the regions between the ganglion-cells of the 
vestibular ganglion are considerably increased in amount; they occupy no 
regular position or relationship to the ganglion-cells and present a disordered 
appearance. 

7. These irregular cells resemble neurilemma-cells and the subcapsular 
cells observed in other ganglia. 


THE TUMOUR OF THE ACOUSTIC NERVE. 


It is not intended here to enter into the clinical side of this condition, 
although one or two points of clinical interest will be brought out. This part 
of the problem has been carefully investigated by Cushing, and the reader is 
referred to his work for clinical details that are omitted here. 
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The next step in the investigation is the examination of tumour material. 
For the purposes of this paper five tumours were examined. For the majority 
of these we are indebted to Dr. K. G. McKenzie, of the Surgical Department 
of this University, whose assistance has been greatly appreciated. In all 
cases where it was possible to obtain fresh tumour material in the operating 
room, portions of ttimour were placed in formol-bromide solution for examina- 
tion by the gold sublimate and silver carbonate methods. In all cases a 
complete examination of all material by the ordinary staining methods was 
carried out. 

The gross appearance of these tumours is not always identical; in fact 
two groups are distinguished clinically, which division is more or less borne 
out by the microscopic examination. One group consists of large, lobulated, 
knobby tumours, which when cut into are tough and fibrous, bleed freely, 
and often appear cystic in places. The other group as a rule consists of rather 
smaller tumours, which more resemble the white matter of the brain in their 
cut surface appearance and consistency ; they are more easily removed piece- 
meal, and do not bleed so extensively. 

The first impression on examining these two groups is that one is dealing 
with two different tumours, one of which suggests a glioma, the other a 
fibroma. This would fit in perfectly with the two parts of the auditory nerve, 
and also with the divergent opinions of different authors. The two types, 
however, are not so well marked off. The tumour varies from one extreme 
to the other without any essential change in the character of its components. 
What these components are is a subject of prime importance. 

When one considers the variety of terms which appear in the literature 
in description of the cell type of this tumour, one anticipates some difficulty 
in arriving at a determination of the type cell. While it is our intention to 
present only two of the five cases examined by us, it will, one thinks, suffice, 
as the other three ‘cases present no findings which are not apparent in the two 
given, and also a careful investigation of the reported cases, where detailed 
descriptions of the microscopic findings appear, should convince one that all 
these tumours have the same essential characters. 


The first case had a typical history of some four years’ duration. The 
patient underwent an operation and a portion of the growth was removed. 
It was one of the tough, fibrous tumours, and considerable bleeding was 
encountered, so that a complete removal was inadvisable if not impossible. 
About six weeks after the operation the patient died. The material presented 
here was obtained at autopsy, and consists of a large piece of tumour with 
which is bound up a portion of the eighth cranial nerve. 

Fig. 380 is a view of a cross-section of the entire mass. This photograph 
is about double the actual size. It was made from a celloidin section stained 
with hematoxylin and eosin. At the right of the section the nerve is seen 
curving into the substance of the tumour mass. The knobby, lobulated 
appearance of the tumour is suggested by the uneven outline of the section. 
Large cystic areas are visible, into some of which hemorrhage has taken 
place. The upper, central portion of the tumour, however, presents little or 
no evidence of degeneration and appears to be a solid mass of tumour tissue. 
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When one examines this area closely it presents a mottled or marbled appear- 
ance. This character can be directly correlated with the low-power pictures 
of the area. It is from this 
undegenerated region that 
the photographs of this 
tumour were made. 
Before going on to the 
examination of the tumour 
itself, a view of the nerve 
as it enters the mass will 
be of interest. Fag. 381 is 
a photograph of the nerve 
under the _ oil-immersion 
lens. A few small dark- 
staining nuclei are visible, 
but the majority are 
undoubtedly fibroblastic ; 
more fibroblasts are present 
than in the normal nerve. 
The nerve tissue here, too, Fic. 380.—Acoustie nerve tumour. Hematoxylin and 
seems to have a more eosin stain. (x 2.) 
fibrous appearance than 
that of normal nerve, suggesting a replacement of nerve fibrils by fibrous 
tissue. Somewhat deeper in the substance of the tumour it is impossible to 
recognize anything like nervous tissue. The fibres shown here simply 
spread out in all directions and are soon lost in the tumour mass. The 
appearance presented by the nerve in this section is that of a brisk fibro- 
blastic reaction. 

On examining with the low 
power an area where no degen- 
eration has taken place, the first 
impression is one of fibrous tissue. 
This is more or less the typical 
picture presented in many contri- 
butions to the pathology of this 
condition, and. descriptions of 
fibrous areas with a_ palisade 
arrangement of nuclei are so 
general that this palisading has 
almost become the essential point 
in diagnosis of tumours of the 
acoustic nerve. Penfield,? in a 
recent article, stresses this pali- 

Fic, 381.—Auditory nerve entering tumour. Van saded arrangement and_ the 
Gieson stain, oil-immersion lens. general disposition of the fibrous 

tissue. 
If, however, one examines the tissue more carefully, it is apparent that 
there is another type of cell occurring all through the substance of the tumour. 
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In some areas, where the fibrous bands are particularly heavy, it is almost 
impossible to distinguish anything but fibroblasts; in other areas, where the 





Fic. 382.—Acoustic nerve tumour. Typical area under 
low power. Hematoxylin and eosin stain. 


fibrous tissue is not so dense, one 
sees a variable number of smaller 
nuclei taking a more or less 
prominent part in the picture, 
depending on their concentration 
in any one region. In Fig. 382 
there is a general view of the 
average sort of tissue found in 
a typical area of an acoustic 
tumour of the fibrous type. 
Bands of fibrous tissue are a 
prominent feature. The nuclei 
associated with these bands are 
obviously fibroblastic in appear- 
ance, and will be more clearly 
shown with a higher magnifica- 
tion. In addition to this frank 
fibrous tissue one also sees, scat- 
tered through the field, smaller 
dark nuclei, in varying numbers. 
It is difficult to distinguish at 
this magnification what sort of 


nuclei these are, the low power being entirely inadequate for determination 
of type. The mottled or marbled appearance, referred to earlier in the 
description, is explained by the veining of the cut surface by fibrous bands, 


which appear light in contrast to 
the darker areas of nuclear con- 
centration. In Fig. 383 another 
area is shown. Here an accumu- 
lation of small dark-staining cells 
is located in one place, forming 
a sort of nest, cut off by heavy 
fibrous bands. Note the com- 
pact crowded nature of this nest 
of cells and compare with low- 
power views of the second case. 
It is not difficult to imagine such 


an island, choked off by the ; 


heavy fibrous tissue, undergoing 
some kind of degeneration. This 
type of picture is frequently seen 
on looking over preparations of 
this tumour. It is also noticed 
(see Fig. 380) that this tumour 
has suffered considerable degen- 





Fic. 383.—Acoustic nerve tumour under low power. Area 
of tumour nest. Hematoxylin and eosin stain. 


eration in some areas, particularly cystic degeneration. It is probable that 
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these nests of cells, their circulation cut off by the marked fibrosis, are the 
points where necrosis first takes place and degeneration sets in. 
Examination of the tissues with a 
higher magnification indicates more pre- 
cisely the nature of the cells present. In 
a typical fibrous area, in one of the 
fibrous bands, a picture as shown in 
Fig. 384 is presented. Associated with 
these bands are nuclei which are definitely 
fibroblastic. The nuclei are elongated in 
the direction of the fibres ; the chromatin 
is not massed, but more or less thinly 
dispersed throughout the nucleus. The 
length of the nucleus is usually many 
times greater than its breadth, and the 
definite association of this type of nucleus 
with fibrous tissue and its absence in 
other situations confirms its identity. 
When we turn to an area such as pre- 
sented in Fig. 383, where there is a nest 
or accumulation of smaller dark cells, or 
to an area lying between two fibrous Fie. 384.—Acoustic nerve tumour. 
‘ ; Fibrous band under oil-immersion lens. 
bands, an area which might be referred Van Gieson stain. 
to as a cellular area in distinction to a 
fibrous area, we find a different picture (Fig. 385). Here is a collection of 
nuclei which bear no resemblance whatever 
to fibroblasts. They are small, oval, but 
nearly round, and only one or two of the 
many nuclei in the field suggest that they 
might be fibroblasts cut obliquely. | No 
fibres can be distinguished. ‘The cells 
appear to be arranged in no kind of order, 
being in all sorts of positions and occupy- 
ing every possible relation to one another. 
That this is a second type of cell is evident. 
It is also evident that these cells occur in 
no sort of ordered arrangement but occupy 
a position far removed from such—in fact 
the position of tumour-cells. On looking 
. over the section one repeatedly identifies 
these two types. The fibroblast nuclei are 
always definitely associated with fibrous 
areas. Where fibrous processes cannot be 


distinguished, one finds the smaller type of 


Fic. 385.—Acoustic nerve tumour. nucleus. 


Cellular area under oil-immersion lens. F 
Van Gieson stain. If one compares the size of these two 


types of nuclei, one is immediately 
reminded of the comparison in size between the fibroblasts of the normal 








458 THE BRITISH JOURNAL OF SURGERY 





nerve on the one hand and the neurilemma nuclei and subcapsular nuclei 
on the other. If one then compares the smaller cells of the tumour with the 
cells which are seen so abundantly in the region of the vestibular ganglion, 
one immediately sees that these two have nuclei of the same shape, size, and 
staining characters. 









The second specimen illustrates the conditions in the other type of 
tumour—the softer tumour which resembles the white matter of the brain. 
A section of the entire tumour cannot be shown, as the material was obtained 
at operation and consists of pieces of tumour which vary in size from that 
of a small pea to'a bean. This material was ‘spooned out’ by the operator. 
The tissue is fairly uniform in consistence and presents no cystic areas or 
other macroscopic evidence of degeneration. It is a pale pinkish-white colour 
which takes a slight yellowish-brown tinge on fixation in formalin. The 
usual staining technique was carried out on pieces which were fixed in formalin 
and in Zenker’s fluid. Other 
pieces were placed in formol- 
bromide for examination for 
neuroglia. 

In sections stained with van 
Gieson’s stain a general fine 
fibrous network can be made 
out. This is readily seen with 
the low power, and between the 
strands of the network one sees, 
generously distributed through- 
out the section in a more or less 
uniform fashion, cells which 
have a _ small nucleus. The 
Fic. 386.—Low-power view of acoustic tumour (second striking difference between the 

type). Weigert stain. low-power views of the two cases 

is the absence of the heavy 

fibrous bands in this second case, a circumstance of some significance when 

considered in the light of the fact that this second case presents no evidence 
of degenerated areas. 

An excellent idea of the relation of fibrous tissue and cellular areas is 
obtained from a low-power view of a section stained by the Pal-Weigert 
method. It also emphasizes the very striking nature of the picture as seen 
under the low power of the microscope. Fibrous areas occur irregularly here 
and there throughout the section, but scattered everywhere are the smaller 
nuclei, which stand out clearly and distinctly in the light areas where the 
fibrous tissue appears to be missing (Fig. 386). 

It is also noteworthy that these small cells which are so plentiful here 
are nowhere compressed together into anything resembling a cell-nest, such 
as was seen in the first case. This fact, along with the previously mentioned 
difference in the fibrous content and the lack of degenerated areas in this 
second case, appears to point out the process which results in the production 
of cystic and other degenerated areas. 
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In a high-power view of this section stained by the Pal-Weigert method 
the nuclei can be more clearly seen and the distinction between the two types 
confirmed. With this stain the fibrous tissue shows darkly, while the non- 
fibrous areas are clear. Fig. 387 is a high-power (dry) photograph of a 
typical area of the second case stained by this method. All nuclei which, 
from their shape, can be identified as fibroblasts are definitely associated 
with the dark fibrous streaks. On the other hand, the smaller nuclei appear 
constantly in the clear areas where fibroblasts are never seen and where there 
is no indication of fibrous tissue. This appearance is reproduced by other 
staining methods. 

This tumour was also investigated from the standpoint of neuroglia 
content. All sections stained for neuroglia-cells and processes were negative, 
as was the case in one other tumour so examined. 

There seems to be no positive evidence that neuroglia plays any part in 
the production of this tumour, not only from this present investigation but 
also from a careful examination 
of the literature on this question. 

Taken along with the results of 
Henschen’s investigation, where 
he asserts definitely that in no 
case was any direct connection 
of the glial part of the nerve 
with the tumour made out, one 
can with reasonable surety affirm 
that this tumour is not a glioma. 

In the _ investigation of 
tumour material from five cases 
no ganglion cells have been 
identified in the sections. Nor 
has there been any evidence of a 
growth of nerve-fibres such as one Fic. 387.—Dry high-power view of acoustic tumour 
sees in an amputation neuroma. (second type). Weigert stain. 

It is always possible that an 

occasional ganglion cell may turn up in the examination of one of these 
tumours, but there should be no hesitation in stating that these tumours are 
not neuromas. 

The only remaining possibilities that are at all likely are the connective 
tissue and the neurilemma sheath of the peripheral portion of the nerve. In 
fact it appears to be the general opinion that one of these cells is the type 
cell of this tumour, with a tendency to label it a fibroblastoma. In the light 
of the present investigation it is the author’s opinion that the neurilemma 
sheath cell (or its precursor, the ‘neurilemmablast’) is the type cell of the 
tumour, and that the large amount of connective tissue which is so often 
present in such amount as to make a diagnosis of fibroma. (or fibroblastoma) 
frequent, can be regarded as a reaction to the growing tumour-cells in 
an attempt to wall them off and restrict the untoward growth. It is inter- 
esting in this connection to note the fact that the probable origin of the 
neurilemma-cells is from the neural crest—that is to say, from the ectoderm— 
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while the fibroblast is a mesodermal product. Trotter’s!? view of a conflict 
or reaction between the two tissues is of interest on this point. 

In regard to the two types of tumour described, one point of interest 
which would be worthy of further investigation is the relation of the type 
of tumour to the clinical picture. The very fibrous type with degeneration 
processes might well be associated with a different type of history from that 
of the more cellular type. In the two cases given here the distinction 
between them as regards clinical history is slight, but it nevertheless seems to 
be a point that is of practical importance.. In this connection it is worthy 
of note that the more cellular type of tumour is much more easily handled 
at operation, as the fibrous type tends to bleed when torn and is also more 
liable to be adherent to dura and other tissues. With regard to adherence to 
surrounding tissues there is considerable evidence in the literature, particularly 
in Henschen’s series. Unfortunately one cannot determine accurately from 
the description of the histological findings in the reported cases what was 
the relation of fibrous tissue to the second type of cell. It is thus difficult 
in most cases to determine whether any particular tumour should be classed 
as a fibrous or a cellular type. It is also probable that many tumours occupy 
an intermediate position between the two types. The possibility, however, 
that. the fibrous type represents a slow-growing tumour, well walled off by 
fibrous tissue, is a point of sufficient importance to be investigated in the 
future, as it would be of considerable interest clinically to determine from 
the history and symptoms, if possible, whether the tumour were fibrous or 
cellular before the case came to operation. 

In nearly all the cases reported by various authors the two cell types 
—a fibroblast and a smaller, rounder cell—are noted. The smaller cell is 
usually interpreted as glial, although many possibilities are advanced. The 
fibrous tissue, however, always receives more attention, with the result that 
the most common diagnoses vary from fibroma to neurofibroma and fibro- 
sarcoma. 

The areas occupied by the smaller type of cell are frequently referred 
to as cedematous areas. This assumption is probably due to the distribution 
of the nuclei, which frequently are rather more widely separated than one 
would expect. These regions are, however, solid, and in the cellular type, 
where they are most common, one does not find any frank cedematous areas. 
It seems more probable that the apparent space between the nuclei is taken 
up by the cytoplasm of the cells. In the normal nerve there appears to be 
only one neurilemma-nucleus to each segment of the nerve-fibre. The length 
of one segment (between two consecutive nodes of Ranvier) varies from 
0-1 to 1:1 mm. One presumes, therefore, that one neurilemma-cell is able 
to provide a thin sheath for a considerable length of nerve-fibre. If a neuri- 
lemma-cell is then removed from its functional situation and allowed to 
resume the spherical form, it is evident that the cytoplasm will occupy a 
considerable space. This also appears of interest in respect to the scattered 
ganglion-cells of the vestibular ganglion, and suggests that the bulky ‘neuri- 
lemmablasts’ filling in the area between ganglion-cells are largely responsible 
for this scattering. It is also interesting to observe the effect of the isolation 
of a group of tumour cells by heavy fibrous tissue such as is shown in Fig. 383. 
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Here the nuclei are very close together, suggesting a compression and 
disappearance of the cytoplasm, the nuclei being the last portions to degenerate. 
If one accepts the neurilemma-cell as the type cell of the acoustic nerve 
tumour, the question of some other nerve tumours becomes of interest. It is 
well known, for instance, that bilateral acoustic nerve tumours are frequently 
associated with von Recklinghausen’s disease, generalized neurofibromatosis. 
It seems very probable to the author that this condition may also reveal itself 
as the same type of tumour formation as occurs on the eight nerve. There 
is, of course, no evidence to this effect in the present contribution. The 
hypothesis, however, presents some interesting possibilities. It is suggested 
that all these tumours are closely bound up with the question of the ensheath- 
ing of nerve-fibres. The ensheathing of peripheral nerves seems to involve 
two processes. The first is the gradual extension of the neurilemma sheath 
along the nerve-fibre. The second suggests itself as a reaction of the mesoderm 
to the cells of the sheath of Schwann. Under certain conditions naked 
nerve-fibres have been observed to occur in mesodermal surroundings without 
producing any marked reaction. Generally speaking, however, when there is a 
sheath of neurilemma-cells present there is always produced an endoneurium 
formed of fibroblasts. One would think that the neurilemma-cells presented 
an especial stimulus or irritation to the mesoderm, so that a second ensheath- 
ment or walling off the neurilemma-cells takes place. Is there any evidence 
to support such a contention? Leaving out the evidence of tumours such 
as are dealt with here, which in itself is not sufficient evidence, there is one 
fact that seems very significant. This is the behaviour of the neurilemma- 
cells following nerve section. It is a matter of frequent observation that in 
the degenerating part of the nerve there is considerable evidence of activity 
on the part of the neurilemma-cells. This is principally exhibited as an 
enlargement or swelling of the whole cell, with some change in its form. This 
would suggest an inherent quality or potentiality of these cells to revert to 
a more embryonic state, which condition would appear to be bound up with 
the growth and regeneration of nerve tissue. The supposition that seems 
natural is that these cells possess the power to increase in size, divide if 
necessary, and take up an active proliferating réle in contrast to a normal, 
passive, ensheathing function. Is this potentiality of the cells the irritant 
quality that causes the ubiquitous fibroblast to wrap the nerve round with 
an extra outer sheath? If one could suppose such a condition, one could 
easily visualize, in the case of generalized neurofibromatosis, the neurilemma- 
cells escaping from the ensheathing fibroblasts, which cells in turn would 
hasten to surround the proliferating neurilemma-cells. If this condition 
repeated itself frequently, as might easily be the case were the neurilemma- 
cells particularly potent, or the fibroblasts generally unequal to their task, 
then the ease with which multiple tumours would spring up on the course 
of nerves is apparent. That the primary cause of generalized neurofibro- 
matosis lies in a hyperplastic activity of the neurilemma-cells is somewhat 
borne out by the fact that other disturbances in cells of ectodermal origin are 
usually apparent in the form of pigmentation of the skin, moles, abnormal 
growths of hair, and other manifestations. ; 
It seems distinctly probable that the neurilemma-cell is the type cell in 
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a large group of tumours. With regard to the particular problem here, it 
is apparent that if these cells have the potentiality of growth and increase 
barely restrained at all times, and ready to appear quickly as seen in the 
case of regenerating nerve, then such a situation as has been shown to be 
present in the region of the vestibular ganglion must always present a distinct 
possibility for the production of a tumour. The action of the fibroblasts is 
also thereby explained, and the final form and character of the tumour is 
only an indication of the ability or inability of the fibrous tissue to cope 
with the neurilemma-cells. The fact that the peripheral part of the eighth 
nerve is particularly heavy in fibrous tissue is another indication that this 
tissue is called out wherever there is present the stimulus of potent neuri- 
lemma-cells. 

One more side to the clinical problem may be reiterated. A point which 
has not received. the prominence it deserves is the fact that the vestibular 
nerve is the starting-point of the tumour. Most of the clinical histories record 
symptoms associated with the cochlear nerve, but careful investigation of 
the vestibular reactions does not appear to be a common procedure. Many 
cases have been remarked in which the hearing was good until a short time 
before operation, which is not surprising if the vestibular nerve is the primary 
seat of the disease. In this connection it is interesting to note in Cushing’s 
historical review a case reported in 1810, where a woman of 38 had primary 
vertigo, followed by headache, loss of vision, and then deafness in the left 
ear. The importance of the point is that the vestibular reactions in suspicious 
cases is of primary interest and may yield valuable information on the subject 
of early diagnosis. 


GENERAL SUMMARY AND CONCLUSIONS. 


1. Acoustic nerve tumours arise on the vestibular division of the eighth 
cranial nerve, usually distal to the plane of the porus acusticus internus. 

2. The type cell of the tumour is the neurilemma sheath cell. 

8. The central, glial segment of the nerve is never primarily involved 
in the tumour. 

4. The somewhat exact position of their origin in the peripheral segment 
is dependent on peculiar factors in the embryological development of this 
nerve. 

5. The fibrous tissue, often present in large amounts, is in the nature 
of a tissue reaction. 

6. This reaction between neurilemma-cells and fibrous tissue is normally 
observed under various circumstances. 

7. The tumours may be divided into two types, a cellular type and a 
fibrous type. 

8. The type is determined by the ability or inability of the fibroblasts 
to confine the tumour-cells. 


The author wishes to express his thanks to Professor J. P. McMurrich 
for his advice and assistance, to Dr. E. A. Linell for his active co-operation 
and constant help throughout this entire investigation, and to Dr. Mary Tom 
for her valuable assistance in technical matters. 


























NERVE TUMOURS 463 





ORIGIN OF ACOUSTIC 


REFERENCES. 


1 HENSCHEN, Foxe, ‘“ Zur Histologie und Pathogenese der Kleinhirnbriickenwinkel- 
tumoren”’, Arch. f. Psychiat., ivi. 

2 CusHinGc, Harvey, Tumors of the Nervus Acusticus and the Syndrome of the Cerebello- 
pontine Angle, 1917, Philadelphia : W. B. Saunders Co. 

3 Knourr, R. A., “ Cranial Ganglia of Rana’’, Jour. of Comp. Neurol., 1927, xliv, 259. 

4 ADELMANN, Howarp B., “* Neural Folds and Cranial Ganglia of Rat’’, Ibid., 1925, 
Xxxix, 19. 

5 His, WILHELM, grR., “* Zur Entwickelungsgeschichte des Acustico-Facialgebietes beim 
Menschen ’”’, Arch. f. Anat. u. Physiol., 1889, Supp. 

_ § WercneER, K., “‘ Bemerkungen zur Entwickelung des Ganglion acustico-faciale und 
des Ganglion semilunare”, Anat. Anzeig., 1901, xix. 

7 Harrison, R. G., “‘ Further Experiments on the Development of Peripheral Nerves ”’, 
Amer. Jour. Anat., 1906, v, 121. 

8 NeaL, H. V., The Development of the Ventral Nerves in Selachii, Mark Anniversary 
Volume, New York, 1903. 

® PENFIELD, WILDER, ‘“ The Encapsulated Tumours of the Nervous System’’, Surg. 
Gynecol. and Obst., 1927, Aug., xlv, No. 2. 

10 TROTTER, WILFRED, “ The Insulation of the Nervous System ”’, Lancet, 1926, ii, 107. 





464 THE BRITISH JOURNAL OF SURGERY 


TUBERCULOUS BACILLURIA : 


ITS INCIDENCE AND SIGNIFICANCE AMONGST PATIENTS 
SUFFERING FROM SURGICAL TUBERCULOSIS. 


By R. I. HARRIS, 


ASSISTANT SURGEON TO THE HOSPITAL FOR SICK CHILDREN, TORONTO. 


It has not been generally recognized that tubercle bacilli may be recovered 
with remarkable frequency from the urine of patients suffering from bone 
and joint tuberculosis. From time to time reports have appeared in the 
literature which record the incidence of tubercle bacilli in the urine of 
patients suffering from tuberculosis (usually pulmonary tuberculosis). Such 
examinations have revealed a percentage of positive urines, which, while 
not great, was unexpected, since they occurred in patients who presented no 
symptoms of renal tuberculosis. These symptomless cases of tuberculous 
bacilluria have usually been interpreted as evidence of the excretion of 
tubercle bacilli by the kidney, though such a conclusion is based upon slight 
foundation. The present investigation not only demonstrates the frequent 
occurrence of tuberculous bacilluria amongst surgical patients (as high as 
37 per cent), but indicates that the tubercle bacilli probably originate in 
foci of renal tuberculosis. As far as I have been able to ascertain, the 
demonstration of such a high incidence of renal tuberculosis amongst 
tuberculous patients is a new observation, and since it throws some light 
upon the difficult pathology of renal tuberculosis, it is of sufficient 
importance to merit careful scrutiny. 

For a proper conception of the importance and significance of tuberculous 
bacilluria amongst surgical patients it is necessdry to consider briefly the 
pathology of surgical tuberculosis. The course of events leading to the 
inception of foci of bone tuberculosis can best be studied in children, since 
in them the disease has existed for a relatively short time and the picture is 
not confused by secondary extensions of the disease or exacerbations of old 
foci. The great majority of such patients are infected from human cases of 
open pulmonary tuberculosis, and as the infection is air-borne the common 
primary focus is in the lung. Such a primary pulmonary lesion is small. It 
is of importance, not only because of the damage it produces in the lung, but 
also because it is.a focus from which tuberculosis may be disseminated to 
other parts of the body. Tubercle bacilli readily leave the primary focus 
and pass in the lymph-stream to the nearest lymph gland. There they set 
up a fresh focus of tuberculosis. From this secondary lesion they again pass 
in the lymph-stream to the next gland in the chain. By a series of such 
steps the disease progresses until the whole of the lymphatic chain draining 
the area of the primary focus is the seat of tuberculous adenitis—mediastinal 
tuberculous adenitis when the primary focus is in the lung. It is likely that 
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most primary pulmonary lesions terminate at this stage by a slow increase 
in resistance which permits the defensive mechanism of the body to stamp 
out the infection. Healing at such a stage probably represents the type of 
tuberculosis from which the majority of us have unconsciously suffered. 

In certain cases, however, the disease progresses. From the mass of 
tuberculous mediastinal glands, tubercle bacilli reach the blood-stream by 
way of the thoracic duct. Usually they do so in relatively small numbers, 
and no doubt, under ordinary circumstances, these scattered invaders of the 
blood-stream are effectively disposed of by phagocytosis in various organs 
of the body. Under certain conditions, however, a single organism or a group 
of organisms may gain a foothold in distant tissues and there set up a fresh 
focus of tuberculosis remote from the primary lesion. In this fashion single 
or multiple isolated foci arise in any part of the body. 

Although it has no important bearing upon the inception of foci of bone 
tuberculosis, mention should be made of the facts that the body may be 
invaded at other points than the lung and that the spread from the primary 
focus may be along other pathways than the lymphatics. Primary foci may 
be implanted in the tonsil or in the intestinal mucosa as well as in the lung. 
Two or more primary foci may be present at the same time ; in all probability 
this is more common than is suspected; at any rate it frequently can be 
demonstrated that patients have, for example, primary foci in both lung 
and tonsil. As is the case in the lung, the common path of spread from 
tonsillar and intestinal foci is by way of the lymphatics—and results in 
tuberculous cervical adenitis and tuberculous mesenteric adenitis. While 
lymphatic spread_is the most common occurrence, the blood-stream may 
be directly invaded by rupture of a caseous focus into an adjacent vessel. 
In the lung the primary focus may rupture into a bronchus and be disseminated 
to all parts of the bronchial tree, giving rise to tuberculous bronchopneumonia. 
In the etiology of bone tuberculosis the lymph-stream is the important means 
of spread, since the other pathways tend to produce such massive infections 
(tuberculous bronchopneumonia, miliary tuberculosis, or tuberculous menin- 
gitis) that death rapidly ensues. The common primary foci and their common 
paths of spread may be represented diagrammatically as in Fig. 388. 

Among the most common of the hematogenous foci whose origin has 
been described are those lesions of bones and joints which constitute surgical 
tuberculosis. The hematogenous nature of joint tuberculosis does not 
appear to have been sufficiently stressed. At any rate the conception com- 
monly exists that tuberculosis of a joint is tuberculosis of a joint and nothing 
more. Such, of course, is not the case. Their hematogenous nature makes 
it evident that every such lesion must have arisen from some pre-existing 
primary focus. It is commonly true that the primary focus is inconspicuous 
and symptomless, while the bone lesion is evident and the source of many 
signs and symptoms; nevertheless, the existence of tuberculosis in a bone 
predicates the existence of at least one other focus of tuberculosis from 
which it has arisen after invasion of the blood-stream. 

Of even more importance for our present purpose is the evident fact 
that if tubercle bacilli have been present in the blood-stream in numbers 
sufficient to produce one focus of hematogenous origin, it is possible and 
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even probable that other hematogenous lesions may have been laid down. 
This is indeed the case. One has only to examine a number of patients with 
bone and joint tuberculosis to discover that many of them have multiple 
lesions. In a series of 100 patients whom I have examined for this purpose, 
more than half, on adequate examination, displayed multiple foci of haemato- 
genous origin. Some years ago Peabody,! in studying a series of cases of 
Pott’s disease, was able to demonstrate that certain of them presented raultiple 
separate foci of Pott’s disease in the same spine. 

Renal tuberculosis originates by infection of the kidney from the blood- 
stream. It would not be unreasonable, therefore, to expect to find this tuber- 
culous lesion more commonly amongst patients who have bone tuberculosis 
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Fic. 388.—-Diagrammatic representation of the primary foci and of the paths of 
invasion in tuberculosis. 


than amongst those who have only pulmonary tuberculosis. In the former 
the blood-stream has been invaded, and the intensity of the tuberculous 
septicemia is evidenced by the presence of hematogenous foci. In the latter 
the disease is still limited to the seat of the primary focus; if the blood- 
stream has been invaded, there is no conspicuous evidence of that fact. The 
conception of the etiology of bone tuberculosis which has been outlined gives 
an added significance, therefore, to the occurrence of renal tuberculosis in 
patients who have bone lesions. For these reasons a case of renal tuber- 
culosis arising in one of my surgical patients aroused my interest. The 
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known difficulty in diagnosing early renal tuberculosis made it seem possible 
that careful examination of a number of patients would reveal evidence of 
renal tuberculosis in some who presented no obvious symptoms. Such an 
investigation was carried out, and the results form the basis of the present 
paper. The investigation consisted in the careful examination of the urine 
from a considerable number of patients suffering from bone and joint tuber- 
culosis. Urine was collected under sterile precautions into a sterile receptacle. 
Part of it was examined chemically and microscopically, and the sediment 
from the remainder was inoculated into a guinea-pig. When the report of 
the guinea-pig inoculation was received at the end of two months, a second 
specimen was collected and dealt with in a similar manner. A series of such 
tests was carried out at intervals of two months as long as the patient was 
under observation, so that there is available for most of the patients a long 
series of urinalyses extending over periods of eighteen months or two years. 
The first patients were all adults, but later the series was expanded to include 
a number of children. 

In all there have been examined by this method 43 adult patients and 
67 children. Some of the former have been observed over five years; in the 
majority, however, the period of observation has been two or three years. 
The juvenile cases are more recent, since work on them has been carried out 
only during the past eighteen months. Of the adult cases, 16 (37 per cent) 
were found to have tubercle bacilli in the urine, intermittently or constantly. 
Amongst the children, 9 (13-8 per cent) were similarly positive. For pur- 
poses of comparison similar observations were carried out on a number of 
tuberculous patients without bone and joint involvement. Amongst these 
patients (49 in number), 4 (8-8 per cent) had tubercle bacilli in the urine. 
All four positive cases occurred in patients in whom gross invasion of the 
blood-stream was evidenced by the presence of miliary tuberculosis or 
tuberculous meningitis. Condensed reports of all the positive cases follow. 






























ADULT CASES WITH BONE TUBERCULOSIS. 


Case 1.—M. L., male, age 25, admitted to hospital in September, 1922, without 
any evident primary focus, but multiple hematogenous lesions (lumbar spine, right 
hip, rib, and breast), suddenly developed mild renal symptoms accompanied by 
pyuria. For a year tubercle bacilli could not be found in the urine, but since then 
(a period of nearly four years) they have been present constantly. The renal 
symptoms have subsided and at the present time are inconspicuous. Cystoscopy 
has revealed findings which have been interpreted as indicating bilateral renal 
tuberculosis. The outcome is still in doubt, but it seems likely that extensive- 
renal disease is present, probably bilateral, and that in the course of time more 
conspicuous evidences of renal tuberculosis will appear. 
















Case 2.—P. G., male, age 32, was admitted in September, 1925, suffering from 
tuberculous cervical adenitis and a spinal lesion of hematogenous origin. The 
patient had pus constantly, and tubercle bacilli occasionally, present in his urine, 
though symptoms of renal involvement were never present during the whole period 
of observation. The renal origin of the tubercle bacilli was not proved. Under 
treatment directed to his Pott’s disease he made an apparent cure, in so far as the 
presence of tubercle bacilli in the urine was concerned. Pyuria was still present. 
on discharge from hospital. 
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Case 3.—E. C., male, age 32, with old pulmonary tuberculosis and a hzemato- 
genous lesion in his spine, developed a transient tuberculous bacilluria coincident 
with the appearance of a tuberculous epididymitis. The significance of this finding 
is open to question. The tuberculous bacilluria may have been secondary to the 
tuberculous lesion in the testis and seminal vesicles, or the lesions in the external 
genitals may have arisen as the result of the presence of tubercle bacilli in the 
urine, in a manner similar to that in which gonorrheeal epididymitis arises. 


Case 4.—N.S., male, age 28, with tuberculous cervical adenitis and a hemato- 
genous lesion in the spine, developed a transient tuberculous bacilluria without gross 
pyuria and without symptoms of renal tuberculosis. It is likely that a small renal 
lesion was present and that this later underwent spontaneous healing. 


Case 5.—H. R., male, age 29, with old pulmonary tuberculosis and a hzemato- 
genous lesion in the spine, developed a transient pyuria and tuberculous bacilluria. 
The significance of this is open to question. The presence of pus suggests that 
the tubercle bacilli came from a tuberculous focus in the kidney. The duration 
of the pyuria and tuberculous bacilluria is not known, since the adjacent samples 
were two months before, and six months after, that which contained tubercle bacilli. 


Case 6.—H. B., male, age 29, with pulmonary tuberculosis, a hzematogenous 
lesion in the spine, and old genital tuberculosis, had tubercle bacilli and small 
amounts of pus constantly present in the urine. The significance of this is open 
to question, since cystoscopy has not been performed. 


Case '7.—E. H., male, age 35, with pulmonary tuberculosis and multiple hemato- 
genous lesions (elbow, rib, and tarsus) and with genital tuberculosis, had pus and 
tubercle bacilli constantly present in his urine during three years of observation. 
At no time during this period have any renal symptoms been present. The renal 
origin of the organisms was definitely demonstrated by cystoscopy. 


Case 8.—E. D., male, age 27, admitted to hospital in September, 1925, with 
tuberculous cervical adenitis and a hematogenous focus in the spine, had tubercle 
bacilli constantly present in the urine from the time he first came under observa- 
tion. Pus has been present in very small amounts. Frequency at first was not 
increased, but now is slightly greater than normal. Even at the present time his 
symptoms are so slight that they might easily escape notice. Tubercle bacilli have 
been demonstrated in the urine from both kidneys. The outcome of this renal 
infection is still in doubt. Its steady though slow progress would seem to indicate 
that he ultimately will develop the usual features of bilateral renal disease. 


Case 9.—T. F., male, age 36, with pulmonary and gastro-intestinal tubercu- 
losis and a hematogenous lesion in his knee without evident renal symptoms, 
developed tuberculous bacilluria coincident with a slight though definite increase 
in the amount of pus present in his urine. While cystoscopy has not yet been 
performed it is reasonably certain that the tubercle bacilli are of renal origin, since 
the genitals are free from foci of tuberculosis. Routine examination of the urine 
permitted the early detection of the disease. Ordinarily this would not have 
occurred until symptoms arose. The outcome is in doubt, though the intensity 
of his tuberculous infection, and his poor defence against it, make steady progress 
more likely than cure. 


Case 10.—G. S., male, age 30, admitted in May, 1927, with old pulmonary 
tuberculosis and a hematogenous lesion in the spine, through the early part of 
three years of observation had a few pus cells constantly present in the urine, and 
tubercle bacilli occasionally. During the whole of this time he presented no sym- 
ptoms of renal tuberculosis, nor has he since. He seems in good health and has 
apparently recovered from his renal tuberculosis. 


Case 11.—R. S., male, age 46, admitted in August, 1926, with pulmonary 
tuberculosis, a hematogenous lesion in his shoulder, and evidences of involvement 
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of the genito-urinary tract (tuberculous epididymitis). He had constant pyuria 
and tuberculous bacilluria, though without the usual symptoms of renal tuberculosis. 
The renal origin of at least some of the tubercle bacilli was demonstrated by cysto- 
scopy. Post-mortem examination revealed no tuberculosis of.the right kidney, 
but many small lesions in the left kidney, well advanced in healing. His most 
active lesion was in the bladder. My impression is that this patient’s genito-urinary 
infection commenced in the kidney, with later extensions to’the bladder and 
epididymis. The renal lesions remained small and progressed towards healing, 
while the vesical lesion became more extensive. 


Case 12.—W. P., male, age 33, admitted to hospital in October, 1924, without 
any evident primary focus but with a hematogenous lesion in the spine, presented 
some symptoms of renal involvement in the form of mild frequency. The urine 
contained pus and tubercle bacilli on admission. The frequency, pyuria, and 
tuberculous bacilluria disappeared under rest and heliotherapy, and he has remained 
free from symptoms of renal tuberculosis since his discharge. The discovery of 
tubercle bacilli in the urine from the right kidney demonstrates their renal origin 
and precludes the possibility that they might have been derived from the tuber- 
culous epididymitis. In addition, tuberculous bacilluria was present at least ten 
months before the lesion in the epididymis appeared. In my opinion this is an 
example of healed, or apparently healed, renal tuberculosis. 


Case 13.—P. C., male, age 27, admitted to hospital in December, 1921, with 
pulmonary tuberculosis, developed numerous hematogenous foci over a period of 
six years. Exclusive of the genito-urinary lesions, no fewer than seven of these 
hematogenous foci were identified. During this period of intense infection of the 
blood-stream, tubercle bacilli were found in the urine. Their presence was at first 
unaccompanied by any of the usual evidences of renal involvement, but these later 
gradually appeared, until the classic symptoms of renal tuberculosis were present 
in great severity. The lesion has steadily progressed and a fatal termination seems 
certain. 


Case 14.—S. N., male, age 26, with pulmonary tuberculosis and a hematogenous 
lesion in the spine. On admission to hospital he presented the classic signs and 
symptoms of renal tuberculosis. Cystoscopic examination demonstrated the lesion 
to be renal and bilateral. The symptoms steadily increased up to the time of his 
death. Post-mortem examination demonstrated the presence of bilateral renal 
tuberculosis, though the renal lesions were microscopic in size. The disease was 
much more active and extensive in the bladder. My impression is that during a 
period of heavy blood-stream invasion the kidneys were heavily infected with 
innumerable foci of the miliary type. From the kidneys the bladder was infected. 
The renal lesions did not progress; on the contrary, there was some attempt at 
healing. The vesical tuberculosis increased and produced the greater part of his 
symptoms. 


Case 15.—E. K., male, age 28. In childhood the patient had passed through 
a severe illness, which was probably a generalized tuberculosis. At the time of his 
admission to hospital in August, 1922, he had old pulmonary fibrosis and pleuritis, 
a hematogenous lesion in his spine, and tuberculosis of the testes; upon routine 
examination of the urine he was found to have a mild pyuria and a persistent 
tuberculous bacilluria. These findings persisted for a year unaccompanied by 
symptoms. The urinary findings steadily increased in severity, and there gradually 
appeared the symptoms of renal tuberculosis. At the time of his death he presented 
the classic picture of renal tuberculosis. Post-mortem examination revealed the 
complete destruction of the left kidney by a caseating tuberculous process (auto- 
nephrectomy) and pyonephritis of the right kidney. 


Case 16.—R. M. C., male, age 37, without any evident primary focus, but with 
multiple hematogenous lesions, developed the typical symptoms of renal tuberculosis. 
Removal of the grossly infected kidney in December, 1926, rapidly resulted in an 
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apparent cure, in spite of the fact that tubercle bacilli were recovered from the 
remaining kidney. Fifteen months later the passage of large quantities of pus from 
the remaining kidney indicated that a considerable lesion was present in it. The 
remarkable feature about this case is the long period of latency during which no 
symptoms were present. 


Table I—RESULTS OF ANALYSIS OF URINE IN ADULT CASES OF 
BoneE TUBERCULOSIS. 
Urine Urine 
Negative Positive 
Pott’s. disease én Ws ie 17 12 
Tuberculous knee es at 4 1 
Tuberculous shoulder ae 1 1 
Tuberculous hip.. ie a 3 1 
Tuberculous elbow 2 1 


27 16 (37 per cent) 


JUVENILE CASES OF BONE TUBERCULOSIS. 


Case 17.—A. Z., a girl, age 34, admitted to hospital in May, 1927, with a probable 
primary focus in the lung and a hematogenous focus in the hip, showed a transient 
tuberculous bacilluria unaccompanied by pyuria or symptoms. The significance 
of this is open to question, since pus cells were not found in the urine. It is probably 
of importance to note that the single positive specimen was obtained early in her 
illness, when she was suffering severely from the infection. 


Case 18.—J. S., a boy, age 12, without any evident primary pulmonary lesion, 
but with two hematogenous foci in the spine, displayed an intermittent pyuria and 
tuberculous bacilluria, but unaccompanied by any symptoms of renal tuberculosis. 
This case probably represents a minimal renal lesion undergoing spontaneous cure, 
though definite confirmation by positive ureteral specimens is lacking. 


Case 19.—H. S., a girl, age 11, admitted in May, 1922, without evident primary 
focus, but with two hematogenous foci in hip and knee. The patient has displayed 
a constant pyuria and intermittent tuberculous bacilluria for five years. During 
this period there have been no symptoms of renal tuberculosis. It has been impos- 
sible to collect ureteral specimens because of the changes in the bladder mucosa. 
This case probably represents a silent renal infection, whose outcome is still debatable. 
The last positive specimen was obtained two and a half years ago. The enlarged 
right kidney probably indicates disease on that side at least. I should think it 
possible that the disease might undergo spontaneous cure or that it might light up 
into renewed activity. 


Case 20.—T. F., a boy, age 11, without any evident primary focus, but with a 
hzmatogenous lesion in his hip. The patient was admitted to hospital in December, 
1925, and found to have a constant mild pyuria and tuberculous bacilluria. It was 
possible by cystoscopy to demonstrate that the tubercle bacilli came at least from 
the left kidney. During the period of observation frequency developed, so that he 
now presents in a mild degree the classic picture of renal tuberculosis. Even at this 
date the symptoms are so mild that it is certain they would be overlooked were not 
special attention directed to the urine. This patient represents a renal infection 
accompanying a joint infection. It is steadily progressing. 


Case 21.—C. P., a girl, age 7, heavily infected with tuberculosis, displaying 
primary lesions in tonsils and lung and a hematogenous focus in the hip, developed 
symptoms of miliary tuberculosis and died of tuberculous meningitis. During the 
course of this fatal illness tubercle bacilli were present in the urine. Though post- 
mortem evidence is lacking, I think there is no doubt that the kidneys were 
involved in the miliary process. The absence of pus is probably accounted for by 
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the small size of the renal lesions. The clinical course and urinary findings parallel 
several cases of tuberculous meningitis in which post-mortem examination has 
revealed tubercles in the kidney. 


Case 22.—C. M., a boy, age 14, admitted to hospital in January, 1927, without 
any evident primary focus, but with a hematogenous lesion in the ankle, displayed 
an intermittent pyuria and tuberculous bacilluria. Cystoscopy demonstrated that 
the tubercle bacilli were renal in origin. No symptoms accompanied these findings. 
While it is yet too early to know positively the outcome of this case, from his 
progress it seems likely that he will overcome the renal infection. 


Case 23.—N. P., a boy, age 10, admitted to hospital in January, 1927, with an 
evident primary focus in the lung, and with a hematogenous lesion in the knee, 
displayed a constant pyuria and tuberculous bacilluria, unaccompanied by symptoms. 
Cystoscopy demonstrated the bilateral renal origin of the tubercle bacilli. This 
case of renal tuberculosis would unquestionably have been overlooked except for 
routine examination of the urine. The outcome is uncertain. In my opinion the 
renal disease may yet heal, though the persistent presence of tubercle bacilli may 
mean a progressive renal tuberculosis. 


Case 24.—W. B., a boy, age 34, with primary pulmonary tuberculosis and a 
hematogenous lesion in the spine, displayed a constant pyuria and tuberculous 
bacilluria during the whole period he was under observation. For the greater part 
of this period he presented no urinary symptoms. During the latter part of his 
illness he developed frequency and displayed in a mild degree the classic picture of 
renal tuberculosis. The tubercle bacilli were demonstrated to be bilaterally renal 
in origin. This case represents a true bilateral renal tuberculosis accompanying a 
bone lesion. Had amyloid disease not supervened, it is difficult to state what would 
have been its outcome. 


Case 25.—A. C., a boy, age 13, who in infancy passed through an intense 
tuberculous infection, which clinically resembled miliary tuberculosis, made an 
apparent recovery. Ten years later symptoms of renal tuberculosis appeared and 
progressed until his death from uremia. By cystoscopy it was demonstrated that 
the tubercle bacilli were bilaterally renal in origin. I would judge that in this case 
the renal tuberculosis was laid down during his intense tuberculous septicemia in 
infancy. It remained latent or quiescent for ten years, and then flared into activity, 
which progressed until loss of kidney function resulted in death. 


Table II.—RESULTS OF ANALYSIS OF URINE IN JUVENILE CASES OF 
BonE TUBERCULOSIS. 
Urine Urine 
Negative Positive 
Pott’s disease ee ve es 24 

Tuberculous hip .. ae <n 19 4 
Tuberculous knee ax a 12 1 
Tuberculous ankle Ae ve -- 1 
Tuberculous elbow ot a 1 0 
9 


58 (13°8 per cent) 


JUVENILE CASES WITH SOFT TISSUE TUBERCULOSIS. 


For purposes of comparison a similar investigation was carried out upon 
the urine of a number of patients suffering from tuberculosis in various forms 
but without involvement of bones and joints. This series is limited to 
children under 14 years of age. Brief histories of the positive cases follow. 
Each of the positive cases suffered from widespread tuberculosis. All had 
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miliary tuberculosis or tuberculous meningitis, and all died long before the 
report of the guinea-pig inoculation was received. The histories are there- 
fore fragmentary. 


Case 26.—R. R., a male infant, age 5 months, heavily infected with tubercu- 
losis arising from a primary focus in the lung, developed innumerable hematogenous 
lesions. The urine contained tubercle bacilli, and post-mortem examination of the 
kidneys revealed many small tubercles in both of them. 


Case 27.—D. C., a girl, age 4, admitted to hospital in April, 1926, with a primary 
pulmonary focus and evidences of heavy hematogenous spread, had tubercle bacilli 
in the urine. While accurate pathological evidence is lacking, it is probable that 
the kidneys contained miliary tubercles. 


Case 28.—A. S., a girl, age 9 months, with pulmonary tuberculosis and a 
hematogenous infection in the thigh, passed urine containing small amounts of pus 
and tubercle bacilli. While definite evidence is lacking, it is likely that this also 
represents a case of miliary tuberculosis of the kidney. 


Case 29.—K. M., a girl, age 9 months, when admitted to hospital in December, 
1927, was found to be suffering from generalized tuberculosis. She died three weeks 
later. Sputum collected during the period she was in hospital produced tubercu- 
losis upon inoculation into a guinea-pig. There were no symptoms to attract atten- 
tion to the genito-urinary tract, but the urine produced tuberculosis upon inocula- 
tion into a guinea-pig. It contained no pus. Post-mortem examination revealed 
a primary focus in the lung with widespread miliary tuberculosis. In addition, 
the lungs contained patches of tuberculous bronchopneumonia and numbers of 
miliary tubercles. 


Table IJI.—RESULTS OF ANALYSIS OF URINE IN JUVENILE CASES OF SOFT 
TIssSuE TUBERCULOSIS. 


Urine Urine 
Negative Positive 

Tuberculous peritonitis .. oe 1 
Miliary tuberculosis re - 2 
Tuberculous meningitis .. ee 7 
Pulmonary and mediastinal 

tuberculosis wa sts - 9 
Tuberculous cervical adenitis .. 26 


45 4 (8°8 per cent) 


DISCUSSION. 


This unusually high incidence of positive urines amongst patients with 
bone tuberculosis (87 per cent in adult and 13-8 per cent in juvenile cases) 
commands attention. It is far in excess of that generally thought to occur 
amongst patients with surgical tuberculosis. From conversation with other 
orthopedic surgeons and from my own experience, it may be stated that 
5 to 10 per cent represents approximately the number of adult patients with 
surgical tuberculosis in whom frank renal lesions develop. Amongst children 
such renal tuberculosis is extremely rare. During the ten years ending in 
December, 1926, there were admitted to the Hospital for Sick Children, 
Toronto, 392 cases of bone and joint tuberculosis, and of these only one 
(approximately 0-25 per cent) developed frank renal tuberculosis. The most 
important reason for the discrepancy between this apparent incidence of renal 
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tuberculosis amongst surgical patients and the much greater incidence recorded 
in this paper is the manner in which the examination was carried out. Under 
ordinary circumstances the diagnosis of renal tuberculosis is based upon 
symptoms. Examination of the urine for tubercle bacilli is not carried out 
until the patient’s symptoms attract attention to the genito-urinary tract. 
Symptoms of renal tuberculosis (frequency, pain, and urgency) are in reality 
bladder symptoms, arising from irritation of the bladder, either by implanta- 
tion of the disease there or by the passage through it of considerable amounts 
of irritating tuberculous material. It is evident that the disease will usually 
have existed in the kidney for a considerable period of time and will have 
reached a moderately advanced stage before vesical involvement occurs. 
At any rate it is easy, by routine examination of the urine, to demonstrate 
that many patients with tubercle bacilli in the urine are entirely free from 
the symptoms of renal tuberculosis, though this lesion certainly exists in 
some cases and probably does in the remainder. Of this series, 9 (57 per 
cent) of the adults presented none of the usual symptoms of renal tuberculosis, 
and 8 (90 per cent) of the children were similarly free from symptoms. This 
freedom from symptoms is strikingly demonstrated in the juvenile series. 
Prior to December, 1926, the diagnosis of renal tuberculosis was made only 
once amongst 392 patients. In this case the diagnosis was based upon 
symptoms and confirmed by examination of the urine. Since January, 1927, 
routine examination of the urine, irrespective of symptoms, has revealed 
amongst 67 patients, 9 who had tuberculous bacilluria and in all probability 
renal tuberculosis. 

In certain of the adult cases the freedom from symptoms is also striking. 
Case 11, whose urine constantly contained tubercle bacilli, and whose kidneys 
and bladder were found post mortem to be extensively involved, had no 
urinary symptoms whatever up to his death. Case 6 was, and is, similarly 
free from symptoms, though tubercle bacilli are constantly present in the 
urine. Case 1 and Case 13 both passed through a considerable period during 
which they were free from symptoms, though tubercle bacilli were constantly 
present in their urine. Later they both developed typical renal symptoms 
and at the present time are readily recognized as cases of renal tuberculosis. 
It seems reasonable to believe that all cases of renal tuberculosis develop in 
this fashion. During the early stages, while the disease is limited to the kidney, 
they pass through a period during which there are no symptoms to suggest 
a genito-urinary infection. This symptom-free period may possibly be of 
great length. Only when bladder involvement has occurred do the typical 
symptoms display themselves. Patients with symptoms, therefore, are long- 
standing and relatively advanced cases. Confirmation of this is obtained by 
examination of such cases in this series. The five adults and the one child 
who presented typical symptoms were all suffering from well-advanced lesions. 
The juvenile case (Case 25) is particularly interesting. It is probable that 
his renal lesion was laid down during the period when he suffered from miliary 
tuberculosis. If this is so, ten years elapsed before the disease had progressed 
sufficiently to produce symptoms. It is evident, then, that the most import- 
ant reason for demonstration of so high a percentage of positive urines is the 
routine examination of the urine of all patients irrespective of the presence 
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or absence of genito-urinary symptoms. Many patients have tubercle bacilii 
in the urine and present no symptoms. Patients who have symptoms have 
relatively advanced renal tuberculosis with bladder involvement. 

Two other factors of less importance have contributed to the demon- 
stration of this high percentage of positive urines. The first is the reliance 
which has been placed upon the guinea-pig test for the determination of the 
presence of tubercle bacilli. In many laboratories search of the urine for 
tubercle bacilli is carried out by staining the sediment. In my experience 
this method will yield positive results only when the organisms are present 
in considerable numbers. Even in competent hands the time necessary for 
a proper examination renders it a most uncertain method of making a dia- 
gnosis. Practically all the specimens of urine used in this research were 
examined for tubercle bacilli both microscopically and by guinea-pig inoculation. 
The unreliability of the former method is evidenced by the fact that the 
positive results it yielded were only about 20 per cent of those obtained by 
guinea-pig inoculation. The second factor of some importance has been the 
persistent re-examination of the urine over long periods of time. Ordinarily, 
reliance is placed upon one or a few tests of the urine. Rarely, if ever, 
has such prolonged investigation of the urine been undertaken as has been 
performed in this research. That this is of importance is evidenced by 
the number of cases in which the urine was only intermittently positive 
(Cases 2, 8, 4, 5, 9, 10, 12, 17, 18, 19, and 22). 

The large number of patients with positive urines revealed by this 
investigation is therefore the result of: (1) The routine examination of the 
urine of all patients with surgical tuberculosis irrespective of the presence or 
absence of genito-urinary symptoms; (2) The use of the guinea-pig test to 
demonstrate the presence of tubercle bacilli; and (3) The persistent re-exam- 
ination of the urine over long periods of time. Such a high percentage of 
positive urines from surgical patients, many free from symptoms, raises 
important questions as to the significance of the findings. The most important 
of these queries is concerned with the source of the organisms. Are these 
tubercle bacilli of renal origin or have they reached the urine from extra-renal 
foci? In an effort to determine this point the source of the organisms has 
been investigated, wherever possible, by cystoscopy and ureteral catheteriza- 
tion. For various reasons this operation has not been performed in every 
case, and in some further cases the urine at the time of examination chanced 
to be negative. Of the 25 surgical cases with positive urines, tubercle bacilli 
were recovered from the ureteral specimens of 12. In one other case the 
renal origin of the organisms was demonstrated by post-mortem examination, 
and in two further cases the condition of the bladder and ureteral orifices at 
cystoscopy was such as to make a diagnosis of bilateral renal tuberculosis 
justifiable, though the ureters could not be catheterized. The renal origin 
of the organisms was definitely demonstrated therefore in 15 cases. In 6 
patients upon whom cystoscopy was performed the ureteral specimens were 
negative upon guinea-pig inoculation. These were all patients in whose urine 
tubercle bacilli were present only intermittently, and it seems reasonable 
to suppose that cystoscopy happened to be performed at a time when organ- 
isms were not present in the urine. Upon 4 patients cystoscopy was not 
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performed. The renal origin of the tubercle bacilli has therefore been 
demonstrated in more than half of the cases. This is a piece of evidence of 
particular importance, since several of the adult male patients had lesions in 
the epididymis or seminal vesicles, which conceivably might explain the 
presence of tubercle bacilli in their urine. As far as these particular patients 
are concerned, such contamination of the urine from an extra-renal source 
is not a factor of great importance. Of the 9 children, only one (Case 25) 
had a genital lesion, and in his case the renal origin of the organisms was 
demonstrated by ureteral catheterization. Of the 7 adult patients in whom 
definite information as to the renal origin of the organisms is lacking (upon 
4 cystoscopy was not performed, and from the remaining 3 the ureteral speci- 
mens were negative), only 3 had demonstrable lesions in the epididymis or 
seminal vesicles. One may summarize the situation by saying that the 
renal origin of the organisms has been definitely demonstrated in 15 cases, 
and of the remainder only 3 had genital lesions from which the urine might 
possibly be contaminated. 

It is probable that the presence of tuberculous lesions in the epididymis 
does not detract from the accuracy of the assumption that the tubercle bacilli 
are renal in origin. I am of the opinion, though it has not as yet been 
capable of proof, that the presence of lesions in the epididymis and seminal 
vesicles is of itself evidence of the pre-existing presence of tubercle bacilli 
in the urine. It has been assumed, though without adequate proof, that 
tuberculosis of the testicle is hematogenous in origin. It cannot be denied 
that when tubercle bacilli are present in the blood-stream they may infect 
the epididymis, just as they may infect any other organ in the body. Tuber- 
culous epididymitis, however, occurs bilaterally with such great frequency 
as to suggest that some other factor than hematogenous infection is involved. 
It seems reasonable to believe that a tuberculous epididymitis can arise by 
retrograde infection from the urethra during the passage of urine containing 
tubercle bacilli, in a manner similar to that in which gonorrhceal epididymitis 
arises. Two patients in this series (Cases 12 and 13) while under observa- 
tion with positive urines developed acute lesions in the epididymis. When 
this occurred there was no evidence to justify the assumption that they were 
suffering from tuberculous septicemia. They were improving in general 
health and were free from fever. I think it reasonable to assume that tuber- 
culous epididymitis in some cases—perhaps in many cases—is an index of the 
presence of tuberculous bacilluria. I find that this impression is shared by 
Young," who states in his Practice of Urology: ‘‘ In the urinary tract the 
organ first affected is by far most frequently the kidney, with involvement of 
the remainder of the tract secondary thereto. . . . Infection of the epididymis 
takes place in tuberculosis as in gonorrhoea, by means of the cord and not by 
the blood stream. That cases of hematogenous infection occur cannot be 
denied, but they are few in number.” 

, The renal origin of the tubercle bacilli from most of these cases having 
been demonstrated, it becomes of importance to determine if possible whether 
or not they arise from foci of renal tuberculosis. It may be stated at the 
outset that for most of the patients absolute proof of the presence of renal 
lesions has not been obtained, nor can it be, until the lapse of time makes 
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possible the accumulation of sufficient pathological material to permit the 
actual demonstration of the lesions. It is my impression, however, that the 
presence of tubercle bacilli in the kidney urine means the presence of tuber- 
culous lesions in the kidney, and in support of this assumption there exists 
considerable evidence. In the past the occasional demonstration of tuber- 
culous bacilluria in patients free from symptoms has been assumed to be due 
to the excretion of tubercle bacilli from the blood-stream by the kidney, with- 
out its suffering any focal damage in the process. — If a true excretory bacilluria 
can occur, then it must be admitted that tubercle bacilli may possibly reach 
the urine from the blood-stream without damage to the kidney. There is, 
however, no sound basis for the belief that the kidney ever excretes organisms 
into the urine in the manner in which it does the chemical constituents of the 
blood. The work of Helmholtz and his associates? clearly demonstrates 
that the kidney does not excrete organisms in the usual sense of the term ; 
that organisms do not appear in the urine without focal lesions in the kidneys, 
and that the belief in the power of the kidney to excrete formed particles is 
based upon errors in technique. They used many varieties of organisms in 
their experiments, though no tubercle bacilli. There seems to be no basis 
for the prevalent belief that the kidney can excrete organisms, or indeed any 
formed particles. In the field of tuberculgsis, Medlar®”’ has demonstrated 
that after the_intrayénous—injection of tubercle bacilli into animals, the 
organisms only appeared in the urine when demonstrable lesions existed in 
the kidneys. The lesions frequently were microscopic in size and could only 
be demonstrated by serial section of the kidney, but they were always present 
when tubercle bacilli were found in the urine. On the basis of this experi- 
mental work it may be assumed that true excretion of tubercle bacilli by the 
kidney never occurs and that the presence of tubercle bacilli in the kidney 
urine always means the concomitant presence of tuberculous lesions in the 
kidney. 

From the clinical viewpoint there is much evidence which confirms the 
opinion that tubercle bacilli in the urine means tuberculosis of the kidney. 
In the positive cases of this series the presence of tubercle bacilli in the urine 
has practically always been accompanied by pyuria. The quantity of pus has 
varied greatly ; in an effort to measure it roughly it has been customary to 
record the number of pus cells present in a high-power field of uncentrifuged 
urine. Centrifugalization of the urine concentrates it to such extremely vary- 
ing degrees that comparison of the intensity of the pyuria is not easy. In 
positive urines the number of pus cells has ranged from one to fifty per high- 
power field of uncentrifuged urine ; in none was pus entirely and persistently 
absent. In general there was a close parallelism between the degree of pyuria, 
the number of organisms, and the intensity of symptoms when these were 
present. Pus cells in the urine can only come from inflammatory foci, and 
are evidence, therefore, that the tubercle bacilli arise in definite foci of tuber- 
culosis, rather than from the blood-stream by the excretory activity of the 
kidney. Dr. M. A. Shipley’s® careful histologic examination of kidneys con- 
taining foci of renal tuberculosis has demonstrated that the tubules surrounding 
the tubercle are often packed with polymorphonuclear leucocytes. 

In certain cases the progression of the disease from an early stage free 
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from symptoms to a later stage with all the classic symptoms also confirms 
the view that the presence of a tuberculous bacilluria, even though unaccom- 
panied by symptoms, is indicative of renal tuberculosis. Thus Cases 1 and 
13 both passed through a long symptom-free period, during which tubercle 
bacilli were constantly present in the urine, and later entered into a period in 
which the tuberculous bacilluria was accompanied by the classic symptoms 
of renal disease. Cases 20 and 24 are probably of the same type, though the 
symptoms are as yet so mild that they would scarcely be recognized were they 
not searched for. The common symptoms of renal tuberculosis (frequency, 
pain, urgency) are, after all, bladder symptoms due to extension of the disease 
to the bladder. It is not unreasonable to feel that tuberculosis of the kidney 
exists for a long time before bladder involvement, with its accompanying 
symptoms, develops. 

As yet it has not been possible to gather a great deal of post-mortem 
evidence. Three cases (Cases 11, 14, and 15) have come to post-mortem 
examination, and from one (Case 16) an operative specimen has been obtained. 
These specimens all showed tuberculous involvement. Such findings had 
been anticipated by the clinical condition of the patient ; Cases 14, 15, and 16 
presented all the usual symptoms of tuberculosis before death or operation. 
While Case 11 was entirely free from symptoms, the urinary findings were 
so constant and so marked that no doubt was entertained as to the pathologic 
lesion which was present. The degree of kidney involvement in Cases 11 and 
14 was not as great as was anticipated. In both, the lesions, though numerous 
were microscopic in size, and in Case 11 involvement of the left kidney only 
was found. As the lesions in both these cases showed well-marked evidences 
of healing, it seems likely that the primary lesion of the genito-urinary tract 
occurred in the kidney, with secondary involvement of the bladder, which 
gave rise to the well-marked symptoms in Case 14. The kidney lesions under- 
went partial healing while the vesical lesions progressed to an extreme degree 
of tuberculous ulceration. 

I am indebted to Professor Klotz for an experimental suggestion which 
has thrown some confirmatory light upon the problem. From several patients 
(Cases 20, 23, 24) daily specimens of urine were collected for periods of ten 
days. Each of these daily specimens produced tuberculosis when inoculated 
into a guinea-pig—in other words, tubercle bacilli were present in the urine 
every day, though the patients were free from symptoms. Were their 
presence due to excretion from the blood-stream by the kidney, an equally 
constant tuberculous septicemia must have been present. A tuberculous 
septicemia so constant and severe could hardly exist without the occurrence 
of miliary tuberculosis. None of the patients had at that time, nor have 
they at present, any evidence of miliary tuberculosis: Blood cultures taken 
during the periods when urine was collected were free from tubercle bacilli. 
It seems certain, therefore, that the tubercle bacilli came from foci of renal 
tuberculosis. 

If it is granted that the presence of tubercle bacilli in the urine of these 
patients means tuberculosis of the kidney, it then becomes evident that some 
of them have reached the stage of apparent cure. Cases 2, 4, 5, 10, 12, 17, 
18, and 22 appear to represent cures. All had tubercle bacilli and pus in the 
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urine during the early portion of the period of observation and all are now 
free from these signs and have no symptoms. It would be premature to 
express too certain an opinion on these apparent cures. The disease may 
only have become latent, with the prospect that it will spring into renewed 
activity at a later date. Too little time has elapsed to permit the collection 
of the pathological material which would give the most definite answer to 
the question of cure. It must be granted, however, that certain of the 
cases appear to be cured and some probably are cured. 

It is a generally accepted idea that tuberculosis of the kidney is a steadily 
progressive disease_which always goes on t& destruction of the kidney. In 
all probability this opinion is € S betause based on insufficient evidence. 
It should be emphasized that the term ‘tuberculosis of the kidney’ ordinarily 
is used to describe a well-defined and fairly constant clinical and pathological 
complex. It is distinguished by definite symptoms (frequency, pain, and 
urgency), definite urinary findings (pyuria, hematuria, and the presence of 
tubercle bacilli in the urine), and the practically constant finding of a large 
focus of tuberculosis in one or both kidneys. In other words, as ordinarily 
used, the term ‘tuberculosis of the kidney’ applies to advanced lesions 
of the kidney. It is a matter of clinical experience that such lesions do not 
heal spontaneously ; but all such gross lesions must have passed through 
a stage in which they developed from the original microscopic tubercles. It 
is evident that many of the patients reported in this series were in the initial 
stage of the disease, since they presented none of the symptoms ordinarily 
associated with the disease, and the urinary findings were slight in degree 
and sometimes intermittent. If cure takes place it must be of lesions such as 
these. It is reasonable to suppose that the minute tubercles which represent 
the primary establishment of the disease in the kidney may undergo one of 
two fates. They may undergo healing just as do tubercles in other tissues, 
or they may continue to progress and thus give rise to the large area of tuber- 
culosis which forms the pathological basis of the disease in its full-blown form. 
It would be extraordinary were the kidney, of all the tissues in the body, the 
only one incapable of ever overcoming a tuberculous infection. 

Medlar® came to a conclusion similar to the above after examination of 
the kidneys of patients dying of pulmonary tuberculosis. He was able to 
prove that of 30 patients dying of pulmonary tuberculosis, 22 had renal lesions. 
None had had symptoms before death. Fr he histological picture, he 
is strongly of the opinion that renal aah ree een healing. 
The lesions-he found were all small; many were microscopic—and- required 
serial sections to demonstrate them. Many were surrounded by a zone of 
fibrous tissue and were in various stages of obliteration by fibrosis. I have 
received further confirmation of the histologic evidence of healing of renal 
tuberculosis in a personal communication from Dr. M. A. Shipley.® In 
examining the kidneys from ten patients with renal tuberculosis of all 
stages and grades of severity, he has been able to’ find in all some evidences of 
attempted healing in the form of fibrosis about the tubercles. In some cases 
this fibrosis was of high degree, so that cure might be said almost to have 
occurred. The histologic proof of cure is complicated by the fact that a com- 
pletely healed tubercle is merely a small fibrous scar with nothing about it 
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distinctive of tuberculosis. Medlar has demonstrated these scars in more 
than half of his cases. While there was nothing distinctive about them, their 
presence in the kidneys of patients suffering from tuberculosis and in kidneys 
which contain definite tuberculous foci strongly suggests that at least some of 
them represent healed tubercles. Medlar’s conclusions are: (1) Renal tuber- 
culosis is common in advanced pulmonary tuberculosis; (2) Tuberculous 
lesions of the kidney can and do heal. 

It is certain that many patients with pulmonary tuberculosis have 
lesions in the kidney which, because they are small and because they produce 
no symptoms, are never recognized unless careful search is made for them 
post mortem. Not only may they produce no symptoms, but they may also 
be unaccompanied by any urinary signs, and tubercle bacilli may be absent 
from the urine. The case whose history follows illustrates this point. 


Case 30.—J. T., male, age 36, admitted in March, 1926, with advanced pulmonary 
tuberculosis and three hematogenous foci, presented no symptoms suggestive of 
renal tuberculosis during the twenty months he was under observation. Careful 
examination of his urine during the same period demonstrated the absence of pus 
and tubercle bacilli; yet post-mortem examination of the kidneys revealed many 
typical tubercles in both kidneys, all showing some evidences of healing. It is 
evident therefore that renal tuberculosis can exist without symptoms and without 
tubercle bacilli in the urine. Such a finding is to be anticipated from the pathology 
of the disease. From its hematogenous origin the earliest tubercles are laid down 
in the cortex. The medulla and pelvis are involved by extension along the urinary 
tubules. It is quite possible to conceive that at an early stage of the disease none 
of the tubercles communicate with uriniferous tubules and therefore no tubercle 
bacilli appear in the urine. The significance of this observation is that one or even 
more negative urines does not necessarily exclude tuberculosis. Frequently it is 
only from repeated examinations that any certain conclusions can be drawn. Case 1 
illustrates this point. Even after mild symptoms attracted attention to the urine, 
it needed a year of repeated examinations to obtain a positive guinea-pig inoculation. 

An important point in Case 30 was the demonstration of tubercle bacilli in the 
blood-stream on Nov. 11, 1927. That is, there existed a situation such as would 
permit an excretory bacilluria to occur if such a phenomenon were possible. Yet 
urine collected on Nov. 17, 1927, contained no tubercle bacilli. 


Medlar (loc. cit.) made the significant observation that in all the 
cases of his series in which renal tuberculosis was present, it was present in 
both kidneys. Beeause—of-the hematogenous origin of renal—tuberculosis 
both kidne Charice-ef infection, and, ordinarily, both kidneys 
are infected. Dr. Shipley has made the same observation. In three of 
six cases in which both kidneys were examined, the renal disease was bilateral. 
These important observations mean that at the outset practically every case 
of renal tuberculosis is bilateral. Most of the cases of so-called unilateral 
tuberculosis must represent an extensive lesion of one kidney and a minor 
lesion of the remaining kidney. The majority of patients who recover from 
renal tuberculosis following nephrectomy do so because the tuberculous 
process which will commonly be present in the remaining kidney goes on to 
healing. Of the same significance is the observation that the most common 
cause of late death after nephrectomy for renal tuberculosis is tuberculosis 
of the remaining kidney. Persson! finds that such an occurrence accounts 
for 44-4 per cent of the late mortality of 24-7 per cent. Young’s! statistics 
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also show that recurrent genito-urinary tuberculosis is the most common 
cause of death. Case 16 illustrates the same point. This patient, with urgent 
symptoms of renal tuberculosis, was found on cystoscopic examination to 
have a gross lesion of the left kidney. Six weeks later, when the report of 
the guinea-pig inoculation was received, tubercle bacilli were found to have 
been present in the right kidney urine. In the meantime the left kidney 
had been removed. In spite of the existence of right renal tuberculosis, 
the patient’s symptoms promptly and completely disappeared, and for fifteen 
months there was no recurrence of them. 

The following case strongly suggests the possibility that renal tubercu- 
losis is capable of spontaneous cure :— 


Case 31.—A. B., female, age 18, suffering from bovine tuberculosis, presented 
renal tuberculosis as the only discoverable hematogenous lesion. Cystoscopy 
revealed the lesion to be bilateral. Under rest and heliotherapy she made remark- 
able progress and became free from symptoms. Though tubercle bacilli are still 
present in the bladder urine, the left kidney urine is now free from them. It is yet 
too early to forecast the outcome, but her improvement suggests that for the left 
kidney at least a spontaneous cure has taken place. 


SUMMARY. 


It seems evident from the work of Medlar®”® and of Shipley,® as well as 
from the research reported in this paper, that renal tuberculosis is a common 
occurrence amongst tuberculous patients. Being hematogenous in origin 
it is particularly common amongst patients who have evident hematogenous 
lesions elsewhere—for example, patients with bone and joint tuberculosis. 
Also because of its haamatogenous origin, the renal disease tends to be bilateral. 
There is evidence that at least the early and small lesions have a strong 
tendency to heal. Healing occurs possibly in the majority of such cases. 
Less frequently one or several lesions progress and involve a considerable 
area of the kidney in a caseating tuberculous process. It is this ulcero- 
cavernous process (renal phthisis) which is the pathologic basis of the ordinary 
case of renal tuberculosis. In its early stages renal tuberculosis is unaccom- 
panied by symptoms. Even the urine may be free from pus and tubercle 
bacilli (see Case 30), though probably this is of infrequent occurrence. The 
lesion may heal in this early stage so that the patient passes through the 
whole course of the renal disease without symptoms attracting attention to 
the genito-urinary tract. Only the urine displays evidence of the disease 
by the presence of pus and tubercle bacilli. If, instead of healing, the 
disease progresses, its course is characterized by increasing urinary signs, 
until finally, with involvement of the bladder, there appear the classic sym- 
ptoms of renal tuberculosis. It is apparently common for the disease to 
progress in one kidney and heal in the other. 

Acceptance of the fact that tuberculosis of the kidney can heal spon- 
taneously adds to the difficulties of treatment. When it:is assumed that 
renal tuberculosis is always a progressive lesion, and that cure never occurs, 
it is evident that nephrectomy, when this is possible, offers the only hope 
of cure. Under such circumstances it is reasonable to advise every patient 
with tubercle bacilli in the urine from one kidney to have the kidney removed, 
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Table IV.—SUMMARY OF THE POSITIVE CASES. 


This Table summarizes in condensed form all the facts concerning the positive cases. 
The presence or absence of symptoms and urinary findings is indicated by + and 0 signs. 
The intensity of symptoms and signs is roughly indicated by the number of + signs; 0+ 
meaning intermittently present, + meaning slight, + + moderate, and + ++ intense degree. 
The frequency with which tubercle bacilli were found in the urine is indicated by recording 
the percentage of specimens examined which were positive. 





URINARY SMPTOMS 





CasE No. 
Frequency 





Hematuria 


PERCENTAGE OF 
SPECIMENS 
POSITIVE 


END-RESULT OF 
KIDNEY LESION 


REMARKS 





Adult Cases 
1 + 























Still uncertain 


Apparent cure 


Still uncertain 


Apparent cure 


Apparent cure 


Still uncertain 


Still uncertain 


Still uncertain 


Still uncertain 


Apparent cure 


Extensive renal 
involvement 
Apparent cure 


Progressive re- 
nal involvement 
Extensive renal 
involvement 
Extensive renal 
involvement 
Definite renal 





involvement 





General health good, but 
T.B. constantly present 
in urine. Symptoms 
negligible 

In good health and free 
from symptoms 3 years 
after T.B. first found in 
urine 

Health good and urine 
at present free from 
T.B., but has recent 
epididymitis 

Health good, free from 
symptoms and from 
T.B. 24 years after they 
were first found 

Health good, no sym- 
ptoms 1 year after 
discovery of T.B. 

No symptoms, but T.B. 
constantly present in 
urine 

No symptoms, but T.B. 
constantly present in 
urine 

Health good, symptoms 
slight, but T.B. con- 
stantly present in urine 

Renal disease of recent 
onset. Failing in health. 
Heavily infected 
In good health and free 
from symptoms 4 years 
after T.B. first found 

Died of tuberculous men- 
ingitis 
In good health and free 
from symptoms 33 years 
after T.B. first found 

Dying of renal T.B. 


Died of amyloid disease 

Died of uremia 

Temporary recovery after 
nephrectomy, with re- 


currence in opposite 
kidney 15 months later 





Continwed on next paye. 
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Table IV.-SUMMARY OF THE POSITIVE CASES—continued. 


URINARY SYMPTOMS 


PERCENTAGE OF 





END-RESULT OF | 2 
KIDNEY LESION | REMARKS 


OASE No 
SPECIMENS 
POSITIVE 


| 
| 


Frequency 





| 
| 


, Heematuria 
T.B 











Juvenile Cases 
17 0 | | Apparent cure | Health good and free 


| from symptoms 1 year 
| after T.B. first found 
18 + Apparent cure | Health good and free 
| from symptoms 18 
months after T.B. first 
found 
Still uncertain | Health good. No sym- 
| ptoms. No T.B. in urine 
| but cystitis persists 
| Still uncertain | Dying of amyloid disease 
‘Uncertain, P.M.) Died of tuberculous men- 
not obtained ingitis 
Apparent cure | Health good. No sym- 
ptoms 1 year after 
| T.B. first found 
Health fair. No sym- 
| ptoms, but urine still 
' contains T.B. 
Uncertain, P.M.| Died of amyloid disease 
not obtained | 
Uncertain; ex-| Died of uremia 
tensive involve-| 


ment probable | 

















Still uncertain 

















whether or not symptoms are present. To admit that many cases of renal 
tuberculosis heal spontaneously makes this advice less reasonable. I am 
of the opinion that only small renal lesions heal; that large lesions with gross 
caseation sooner or later progress to the typical pathological picture. The 
problem, then, is to distinguish between small and extensive renal lesions. 
The former may heal spontaneously and should be given an opportunity 
to do so under conservative treatment. The latter should be treated by 
nephrectomy if the unilateral distribution of the disease permits this. 
It is even reasonable to hold that when one kidney is grossly involved 
and the other involved to a minor degree, the grossly involved kidney should 
be removed, in the hope that the less involved kidney may recover spon- 
taneously under conservative treatment. The objection may be raised that 
even though spontaneous cure is possible, to delay surgical treatment is toying 
with fate. I feel, on the contrary, that these patients should be spared as much 
kidney tissue as is possible. When the diagnosis of tuberculosis of one kidney 
is made there is a fair probability that the other kidney is already infected. 
Even if it is not, nephrectomy leaves the patient with but one kidney to 
bear the brunt of such future blood-borne showers of tubercle bacilli as may 
arise from other foci of tuberculosis still active within his body. Renal 
tuberculosis is not a disease which progresses rapidly. In early cases there 
is ample time for extended observation before the decision as to operation 
must be made. 
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_ It becomes of importance, therefore, to distinguish between minor and 
major renal lesions. I believe this can be done upon the basis of symptoms 
and urinary findings. The minor lesions are unaccompanied by symptoms, 
and the urinary findings are slight in degree and may be intermittent. Under 
ordinary circumstances such lesions will be discovered but rarely, and then 
by chance examination of the urine. But with the arrival of the day when 
tuberculosis is clearly regarded as a systemic disease will come the time 
when examination of the urinary tract will be thought as necessary as examina- 
tion of the chest. Institutions for the care of tuberculous patients will search 
for the earliest evidences of infection of the urinary tract by repeated routine 
urinalyses. Under such circumstances minor lesions will be found more 
frequently, and the problem of their treatment will become of more import- 
ance. The major lesions are distinguished by the accompaniment of symp- 
toms (i.e., the presence of bladder involvement); in males, by the presence 
of lesions in the genitals (epididymis, vas, and seminal vesicles) and by con- 
stant urinary findings of more extreme degree. 


CONCLUSIONS. 


1. By the repeated routine inoculation of urine into guinea-pigs it is. 
possible to demonstrate that tubercle bacilli are present in the urine of a high 
percentage of patients who suffer from bone and joint tuberculosis (37 per 
cent of adult patients and 13-8 per cent of juvenile cases). 

2. In many cases this tuberculous bacilluria is unaccompanied by the 
ordinary symptoms of renal tuberculosis. 

3. There is no evidence to support the belief that the presence of tubercle 
bacilli in the urine is the result of an excretion of them from the blood-stream 
by the kidney. 

4. It is reasonably certain that the presence of tubercle bacilli in the 
kidney urine means the presence of tuberculous lesions in the kidney. 

5. Tuberculous lesions of the male genitals probably arise secondarily 
to tuberculous lesions in the kidney and the presence of a tuberculous. 
bacilluria. 

6. The initial renal lesions frequently heal. Less frequently they steadily 
progress to complete destruction of the kidney and death of the patient. 

7. Minor and major lesions probably can be distinguished from each 
other on a basis of symptoms and urinary findings. 

8. Minor lesions should be treated conservatively because of their ten- 
dency to heal; major lesions should be treated surgically where this is. 
feasible. 

9. In every case of tuberculosis, but in particular in those which present 
evident lesions of hematogenous origin (e.g., bone and joint tuberculosis), 
the possibility of renal infection should be borne in.mind. Examination of 
the urine and its inoculation into guinea-pigs should be made routine, instead 
of being delayed until symptoms appear. Careful surveillance of the urinary 
tract is as necessary as repeated examination of the chest, and this can best. 
be carried out by repeated routine examination of the urine. 
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OPERATIONS FOR MALIGNANT DISEASE OF THE PHARYNX. 
By WILFRED TROTTER, 


SURGEON TO UNIVERSITY COLLEGE HOSPITAL, LONDON. 


To separate the operative surgery of a region from its general surgery is 
not perhaps so natural and convenient nowadays as it was formerly and at 
a time when anatomical practicability was not only the primary but also the 
predominant characteristic of a satisfactory operation. At that time many 
operations were designed so as to have for their object the removal of a 
definite part or organ. In these circumstances the surgeon could justifiably 
describe as perfectly well defined and formal procedures such operations as 
excision of half the tongue, of the upper jaw, and of the larynx for malignant 
disease. Thus it was possible for operative surgery to exist as a quasi- 
independent art having no very close relation to pathological requirements. . 

To-day, however, we are no longer restricted to these simplified and so 
to say diagrammatic procedures, and thereby much ineffective treatment and 
useless mutilation are avoided. The modern operation for cancer is primarily 
designed to remove a disease rather than to remove an organ. It is no longer 
evolved, as it were, in an anatomical vacuum, but in close relation with an 
environment of pathological and clinical fact. These considerations apply 
especially to the surgery of the nasal cavity, the mouth, the pharynx, and the 
larynx. Operations for malignant disease in these parts depend for success 
on full familiarity with the pathological conditions and on very exact diagnosis 
of the individual case, quite as much as they do on operative technique. 


In the parts of the pharynx with which we are here concerned the only 
form of malignant disease that is found, with the rarest exceptions, is the 
squamous-celled epithelioma. This tumour shows even in this small area 
wide variations in its amenability to treatment, and any operation must be 
planned in relation to these. To estimate the task before him in a given case 
the surgeon must know the exact point of origin of the growth, the clinical 
type it conforms to, and the extent to which it has spread. No method of 
examination can at present provide these data infallibly, or can yet take the 
place of a judgement trained by the patient study of cases. 

The region of the pharynx we are to consider corresponds roughly with 


that described by anatomists as the laryngeal part, and extends from the tip 
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of the epiglottis to the lower border of the cricoid cartilage. Epithelioma 
here permits of classification into four well defined groups, for each of which 
a special type of operation is necessary. 

1. Superior Group.—Growths of the epiglottis or of the glosso-epiglottic 
fossa. 

2. Lateral Group.—Growths primary in one of three situations: (a) the 
aryepiglottic fold, (b) the pyriform sinus, (c) the lateral pharyngeal 
wall. 

3. Posterior Group.—Growths of the posterior pharyngeal wall. 

4. Inferior Group.—Growths of the post-cricoid pharynx. 

From the technical point of view the last two groups are definitely 
marked off from the first two. In Groups 3 and 4 the affected part of the 
pharynx, if removed, cannot be reconstituted by any natural process of healing 
without serious disability, so that a successful operation must necessarily 
include a definite plastic procedure to replace the excised part. These two 
groups therefore naturally fall into a distinct chapter of the surgery of the 
pharynx, and may conveniently be left out of consideration here. 
























OPERATIONS FOR GROWTHS OF THE SUPERIOR AND 
LATERAL GROUPS. 






GENERAL CONSIDERATIONS. 







In undertaking an operation for epithelioma of the pharynx the surgeon’s 
attention must be given to three concurrent themes: (1) The exposure 
and removal of the growth; (2) The prevention or limitation of sepsis ; 
(83) The preservation of function. They are of equal importance to substantial 
success, and judgement is necessary to give each its proper weight without 
prejudice to the others. 

Exposure and Removal of the Growth.—Exposure of the growth is a 
purely anatomical matter and will be referred to in the description of each 
operation. 

Removal of the growth can be dealt with in more general terms. It is 
not possible to define precisely what can be considered an adequate margin 
of healthy tissue about the tumour. There is no point in which correct practice 
is more dependent on experience. In general it may be said that hard 
growths of the superficial or the fungating type are adequately dealt with 
by excising them with quite narrow margins of healthy tissue. In the 
excision no structure should be spared on the one hand, and on the other 
nothing should be removed that does not come within the prescribed distance 
from the growth. I prefer to use the scalpel rather than the diathermy 
| knife, because it allows of primary suture of the wound and a finer appre- 
| ciation of one’s nearness to the indurated region. 

The Lymphatic Gland Dissection—The view that a bilateral complete 
gland dissection should form part of the treatment of any epithelioma of the 
pharynx is not confirmed by an extended experience. In laterally placed 
growths a dissection of one side of the neck gives excellent results and can 
generally be combined with the pharyngotomy. In special cases where there 
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is reason to reduce the treatment to the simplest possible procedure, the 
gland operation may be omitted if the situation is clearly explained to the 
patient and he can be kept under periodical observation. In dealing with 
growths of the glosso-epiglottic region the gland dissection cannot be com- 
bined with the pharyngotomy: this must precede or follow, and it should 
usually be bilateral. : 

The Control of Infection—Sepsis is the chief cause of death after opera- 
tions on the pharynx. It takes two forms—infection of the lungs, and 
infection of the neck. The best prophylactic against all forms of sepsis is an 
edentulous mouth with soundly healed gums. The cleansing influence of 
removing the teeth is best seen in its effect on a foul ulcerating growth, where 
it is sometimes astonishing. Unfortunately the full effect takes a long time 
to appear, and it is not usually wise to wait longer than three weeks after 
the teeth have been extracted. Since a recent clearance of the mouth— 
although it probably always diminishes the risk of a pharyngotomy—can 
give no complete assurance of greatly reduced sepsis, it is not perhaps justifi- 
able always to insist rigidly on its being carried out as a preliminary. When 
the surviving teeth are many and healthy, or there is some other special 
reason against adding the burden of a large clearance to what the patient 
already has to bear, a pharyngotomy may justifiably be undertaken without 
it, but should then be reduced to the simplest terms possible. 

Infection of the lungs, when it occurs, seems practically always to be 
set up during the actual operation. The best precautions against it are 
preliminary tracheotomy with incessant attention to water-tight packing of 
the airway during the operation, light chloroform anesthesia aided by cocaine 
packs whenever possible, and gentle, bloodless, and reasonably quick opera- 
ting. The control of infection of the neck should be constantly in the 
surgeon’s mind throughout the operation. At the end of the gland dissection 
and before the pharynx is opened, the sternomastoid should be firmly stitched 
over the carotid vessels to the prevertebral muscles. In this way primary 
union of the most dangerous part of the neck wound can usually be attained. 
While the pharynx is open all raw surfaces should be carefully protected from 
contact with pharyngeal mucus. After the growth has been removed every 
attempt should be made to secure watertight closure of the pharynx. If this 
is impossible, the margins of the mucous membrane should be stitched to the 
skin all round the opening so as to leave no raw surfaces. After a few weeks 
the fistula that results, now much reduced in size, can easily be closed under 
local anesthesia. If the pharynx has been successfully closed, the neck wound 
should be left unsutured and filled with sterilized boric acid powder. Some- 
thing very little short of primary union is obtained in this way. 

The most serious danger of uncontrolled infection of the neck is secondary 
hemorrhage. It is particularly insidious and may be delayed till no more 
than an innocent-looking sinus is left. The foregoing general precautions 
against sepsis are the best safeguards against secondary hemorrhage, but 
One special and not very obvious one should be mentioned. When, in the 
preliminary stage of the operation, any branch of the carotid is divided, as 
for example the superior thyroid invariably has to be, it should be ligatured 
as far as may. be from the parent trunk. In this way is left a blind end 
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perhaps an inch long in which firm clotting can occur, whereas if the ligature 
is applied close to the carotid, a very small slough can liberate blood from 
the main artery itself. 

The Preservation and Restoration of Function.—It is characteristic of 
operations for growths of the upper and lateral groups that, in cases at all 
favourable, no plastic measures in any way elaborate are necessary. Removal 
of the epiglottis down to the vocal cords together with a large part of the 
base of the tongue abolishes swallowing for a time, and the patient usually 
has to be fed through a tube for two or three weeks. In due course, however, 
swallowing becomes completely normal. 

In the lateral group, removal of the edge of the epiglottis, the aryepi- 
glottic fold, and the arytenoid cartilage permits of complete recovery of 
function with the exception of some huskiness of the voice. When much of 
the cricoid cartilage has to be taken away, and the party wall between 
pharynx and larynx is thus destroyed, the normal separation has to be restored 
by building up a new party wall out of double skin-flaps. In such extensive 
cases, however, the prospects of cure by excision are small, and it is better, 
when the exposure stage of the operation is complete, to deal with the actual 
growth by implantation of radium, the pharynx wound being left open and 
the mucous membrane all round stitched to the skin. Early growths on the 
aryepiglottic fold, in the pyriform sinus, and on the lateral wall are usually 
curable with no disability. The most favourable of all is the not uncommon 
localized tumour on the lateral wall; this should give results as favourable 
as does the cutaneous type of epithelioma of the lip. 


TECHNIQUE OF OPERATIONS. 


Tracheotomy.—An opening in the windpipe is necessary during the 
operation, and for a week or ten days after on account of cedema. For the 
latter reason laryngotomy is inadmissible, and tracheotomy is necessary. 
Two points only in the technique of this need be mentioned. Whenever 
the isthmus of the thyroid is seen a segment of it should be excised: and 
the trachea should be opened not by the traditional vertical cut but by the 
removal of a disc } to } in. in diameter. These measures in no way hinder 
the healing of the wound, and they make it possible to change or replace the 
tube at any time with perfect ease and safety. StClair Thomson’s modifica- 
tion of Durham’s tube is indispensable. It is a fact that does not seem widely 
known that in middle-aged patients when the windpipe is opened the breath- 
ing often, and indeed usually, becomes at once periodic in type. Apparently 
the loss of the stimuli due to the passage of air through the larynx causes 
the mechanism of respiration to change to a more chemical type in which it 
depends directly on the state of the blood. The long periods of apnea that 
now occur seem to be quite harmless, but are apt to cause alarm to the 
inexperienced. 


GROWTHS OF THE SUPERIOR GROUP. 





OPERATION FOR 


Median (Anterior) Translingual Pharyngotomy.—Growths of this group, 
as they tend to invade the tongue, cannot be exposed properly by lateral 
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pharyngotomy without lateral division of the mandible, which, in comparison 
with the method here advised, is a clumsy and unjustifiable complication. 

The advantages of the median operation are that when exactly carried 
out it is almost entirely bloodless, that it follows a natural line of cleavage, 
that infective complications are almost non-existent, and that it gives the 
best access in the direction in which it is most needed. 

Incision.—After preliminary tracheotomy and plugging of the pharynx 
an exactly median incision is made over the lower lip, the chin, and the sub- 
mental region to the top of the thyroid cartilage. 

Exposure of the Grewth—The cut is deepened first below, until the 
mylohyoid muscle has been divided, and then the interval between the genio- 
hyoid muscles is found close to the hyoid bone. This interval is the best 
guide to the middle line, and it is opened up as far as the jaw. The incision 
is now carried through the lip down to the mandible, which is sawn through 
exactly in the middle line. The same line of cleavage is followed through 
the floor of the mouth to the tongue, which is then split in the same way. 
The two halves of the mandible separate readily and the splitting of the 
tongue is carried backwards. In this procedure very little more than the 
mucous membrane needs cutting, the tissues for the most part opening 
symmetrically under gentle blunt dissection. (Fig. 38?.)* 

Removal of the Tumour —When the median incision comes within range 
of the growth, the excision is begun by cutting outwards laterally at the 
proper distance. As soon as the growth has been separated from the tongue 
it can be drawn upwards into the wound, the aryepiglottic folds divided, and 
a horizontal cut made across the epiglottis just above the vocal cords. The 
growth is now free from everything but the body of the hyoid bone, and all 
that remains is to disarticulate this latter from the great cornu on each side. 
Neither of the lingual arteries is as a rule seen or divided. 

Closure of the Wound.—The large gap between the larynx and the tongue 
made by the removal of the tumour is closed by large sutures passed deeply 
through the tissues on each side. The absence of the body of the hyoid 
permits the parts to come together easily. The median incision in the tongue 
is stitched along the dorsum, over the tip and on the under free surface. 
Wiring the jaw is not necessary. It is fixed by strong catgut stitches passed 
through the tissues close to the bone. The lip is stitched on both surfaces 
and then the skin over the chin is closed. The submental part of the skin 
incision is left open for drainage. 

A fter-treatment.—This is carried out out on the lines laid down for the 





* NoTE ON ILLUSTRATIONS.—Although tumours of the pharynx permit of grouping into 
types according to their situation, and actual cases conform to these with considerable 
exactitude, every case is in its finer details unique and presents an individual technical 
problem. To illustrate usefully, therefore, the final stage of the operation—that is, the 
actual removal of the tumour—would involve the representation of a great amount of 
detail. On this account the illustrations given here are intended merely to show the broad 
anatomical outlines governing the methods of approach. These anatomical studies I owe 
to Dr. H. A. Harris, who has expended time and thought on them with unlimited generosity. 
The dissections were made by Miss A. E. Russell, Demonstrator in the Institute of Anatomy, 
University College, to whose skilful help I am greatly indebted. 

_ The incisions used have not been limited to those of the operations on the living subject, 
as It was thought a somewhat wider exposure might. be more instructive. 
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lateral operation (p. 495), but is much simpler in every way. . Little is. gained 
by allowing the patient to attempt natural swallowing for ten days or a fort- 
night. After this he should’ be encouraged to try as soon as he feels inclined. 
Normal swallowing may be expected ultimately with complete confidence. 
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Fic. 389.—Anterior translingual pharyngotomy, exposure stage completed. The epi- 
glottis has come into view, and a growth in that region can now be defined and removed. 


The Gland Operation.—There is no question of the gland operation and 
that for the primary growth being done at the same sitting. It is therefore 
an advantage of the method that the regions involved in the two procedures 
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are entirely distinct. As a general rule the extent and gravity of the primary 
growth in these cases are uncertain, and it is therefore often prudent to post- 
pone the gland operation until it is known whether the prospects of cure 
justify the rather formidable addition of a bilateral dissection of the neck. 


OPERATION FOR GROWTHS OF THE LATERAL .GROUP. 


Lateral Transthyroid Pharyngotomy.—This operation is based on two 
anatomical facts: (1) That the pharynx is shielded from access laterally by 


Fic. 390.—Lateral radiogram of the neck. To show the relation of the pharynx to 
the laryngeal skeleton and the surface. All the parts shown appear in the original photograph 
except the superior cornu of the thyroid, which has been added. The relation of the epiglottis 
to the hyoid bone is well seen, and it is plain that lateral access to the laryngeal part of the 
pharynx can be obtained only if the thyroid ala and great cornu are removed. 


the laryngeal skeleton, namely the thyroid ala, the great cornu of the hyoid 
bone, and the thyrohyoid ligament connecting them posteriorly ; and (2) That 
these structures can be removed, leaving the wall of the pharynx and any 
growth within it undisturbed and unopened. (Fig. 390.) Thus it is possible 
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at this stage when dealing with early growths to palpate the tumour througi: 
the pharyngeal wall, to estimate its extent and situation, and to choose the 
best place for the incision into the pharynx. 

Incision.—The preliminary tracheotomy having been done, an incision is 
made downwards from a point just behind the angle of the jaw for 4 or 5 in. 
according to the length of the neck. It is more nearly vertical than the 
sternomastoid, to which it is therefore oblique. In the cases where it is not 
intended to attempt a gland dissection the incision may be placed an inch 
further forwards, starting from below the mandible and extending vertically 
downwards. (Fig. 391.) 


Fic. 391.—Incisions for lateral transthyroid pharyngotomy. The posterior and longer 
incision is used when a gland dissection is also done. The anterior incision is used when 
pharyngotomy alone is intended. 


The Gland Dissection (Fig. 392).—The anterior edge of the sternomastoid 
is defined and the muscle freely retracted backwards. To make this easier a 
transverse cut may be made into the muscle at the lower end of the wound. 
The usual gland dissection is now done, the parts removed including the 
internal jugular vein, but not as a rule the submaxillary gland. The superior 
thyroid artery is ligatured well away from the carotid. The anterior edge 
of the sternomastoid is now brought over the carotid vessels and sutured with 
catgut to the prevertebral muscles behind the pharynx. In this way the 
cavity of the gland dissection is shut off. It may be drained through a 
puncture behind the sternomastoid. If the seclusion of the carotids seems 
* imperfect above, as it often does, the digastric tendon is divided and the 
posterior belly of the muscle turned back to fill the gap. 
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Exposure of the Pharynz.—A vertical incision is now made downwards 
over the lateral aspect of the larynx midway between its anterior and 
posterior borders. This divides the infrahyoid muscles down to the cartilage, 
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Fic. 392.—Lateral pharyngotomy, early stage. The superior thyroid artery and vein 
have been divided and the carotid vessels exposed. The sternomastoid will now be retracted 
further, the common facial vein divided, the internal jugular vein ligatured above and below, 
and the gland dissection completed. 


off which they are reflected forwards and backwards, exposing the thyroid 
ala and the great cornu of the hyoid. At this stage the superior laryngeal 
vessels and nerve are divided. In reflecting the muscles backwards care is 
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taken to keep them in a continuous sheet and to include the inferior constric- 
tor. . This flap is useful later to cover in the suture line in the pharynx. The 
great cornu and the thyroid ala are now separated from the underlying 
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Fic. 393.—Lateral pharyngotomy, exposure stage completed. The gland dissection has 
been done, and the resulting cavity secluded by suture of the sternomastoid and digastric 
posterior belly to the prevertebral muscles. The infra-hyoid muscles have been divided 
vertically and reflected forwards and backwards. The thyroid ala and great cornu have 
been removed. In the exposed pharyngeal wall two illustrative incisions have been made. 
The anterior one, through which the epiglottis can be seen, might serve to expose a growth of 
the aryepiglottic fold. The posterior one is such as might begin the excision of a growth 
of the lateral wall. 


pharynx wall. It is easy to do this without opening the latter. Circumspection 
is necessary during this ‘step lest the growth should have penetrated the 
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pharynx and be involving the cartilage. This is a serious complication and 
involves removing the ala in continuity with the growth. In all early cases 
the ala is quite free from the underlying tissues. It is now divided vertically 
at the junction of its anterior and middle thirds, and is removed with the 
thyrohyoid ligament and the great cornu. The lateral aspect of the pharynx 
is now freely exposed and through its lax wall the tumour can be clearly felt. 
(Fig. 393.) 

Removal of the Tumour.—The raw surfaces of the wound are protected 
with gauze soaked in an antiseptic, and the pharynx is incised. The site of 
the incision is determined by that of the tumour. If, for example, the tumour 
is in the lateral wall, the incision that opens the pharynx will serve as part 
of that by which the excision is effected; if again the tumour is on the ary- 
epiglottic fold, a vertical incision must first be made to expose it. As soon 
as the lumen of the pharynx is reached the glottis is carefully plugged with a 
strip of gauze soaked in 10 per cent cocaine solution. Everything is now 
ready for the excision of the growth, which can be done deliberately under 
guidance of the eye and finger. . It is desirable to sear the surface of the ulcer 
with the cautery before the removal is begun. 

Closure of the Pharyna.—There are three ways in which the pharynx 
may be dealt with, according to the size of the tumour: (1) Immediate closure ; 
(2) Suture of pharyngeal mucosa to the skin so as to leave a large fistula and 
cover in all raw surfaces ; (3) Reconstitution of the septum between larynx and 
pharynx by skin-flaps. The third course, for reasons already given, will not 
be dealt with here. 

Immediate closure is the normal course. When a small growth of the 
aryepiglottic fold has been excised, the wound thus made locally can most 
often be sutured separately. The incision in the pharynx wall is then stitched 
and reinforced by bringing together the muscular flaps that have been turned 
off it. If a tumour of the lateral wall has been excised, the gap can usually 
be closed and covered with the muscle-flaps. The neck wound is then filled 
with sterilized boric acid powder and left unsutured. In favourable cases 
no leakage from the pharynx occurs and then the neck wound heals quickly ; 
as it does not gape widely the absence of stitching causes very little delay. 
In such circumstances healing may be complete in three weeks. If leakage 
from the pharynx can be postponed even only for three or four days, there is 
little risk of serious infection. 

_ When the pharynx cannot be closed the best course is to suture its wall 
all round the opening to the skin of the neck. In this way all raw surfaces 
are covered in, and there is usually but little infection. In three or four 
weeks a very simple procedure under local anesthesia suffices to close the 
now greatly contracted fistula. 

After-treatment.—In all cases a No. 12 rubber catheter is passed into 
the cesophagus through the mouth and left in for three or four days. After 
that it is passed for individual feeds. The tracheotomy tube is necessary for 
about a week. _The time when it can be taken out is determined by plugging 
its opening for an hour or two. ‘The neck wound is dressed frequently and 
carefully watched in case any local collection of pus should form. A normal 
pulse is the best evidence that no serious infection has occurred. 
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VISITS TO SURGICAL CLINICS 
AT HOME AND ABROAD. 





PROFESSOR LERICHE AT STRASBURG. 


In 1913 Professor René Leriche called the attention of surgeons to the opera- 
tion of peri-arterial sympathectomy as a method of permanently improving 
the nutrition and circulation of a limb, this. being necessary especially, say, 
in the case of intractable ulcers. Incidentally the procedure was found to 
relieve pain, and was quickly and widely adopted for cases with loss of good 
circulation and pain in an extremity. In 1915 Leriche adopted the operation 
for the cure of causalgia after war wounds. Since then it has been widely 
used. As was to be expected, the results of such an operation, becoming so 
widely employed before the physiological and pathological raisons d étre 
were correctly understood, have been most varied. The position of peri- 
arterial sympathectomy cannot be better summed up than in the words 
of Leriche himself, in a paper in the Annals of Surgery (September, 1928) 
in which he says: “The surgery of the sympathetic system meets two 
kinds of difficulties, those which spring from our physiologic ignorance, 
those which spring from our pathologic ignorance. On one side we do not 
know the exact significance of the branches that we cut, on the other side 
we are ignorant, as a rule, of the cause and the exact mechanism of the 
diseases we wish to cure.” 

With such confused ideas of peri-arterial sympathectomy prevalent it 
was only natural that the visit of a party of British surgeons to the Clinic of 
Professor René Leriche at Strasburg should be arranged, and an attempt 
made to obtain so to speak ‘a pure culture’ from the great exponent of the 
surgery of the sympathetic system. They were not disappointed. In order to 
appreciate Professor René Leriche and his work one cannot do better than 
quote him again. In his inaugural lecture as Professor of Clinical Surgery 
of the University of Strasburg delivered on March 13, 1925, he says in his 
opening remarks, “‘ Vous ne me connaissiez pas. J’avais besoin de prendre 
contact avec vous autrement qu’en paroles. J’ai préféré que vous me jugiez 
d’abord aux actes.” 

To appreciate the personality of the man is to appreciate more fully 
the quality of his work. He is not a mere tyro applying a universal remedy 
for every and any type of case. Each case is fully studied, and a real attempt 
is made to discover and estimate the underlying physiological and patho- 
logical processes and their relative importance. 

The operative technique employed is of the simplest. Moreover, it would 
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be impossible to see a demonstration of more deft and less injurious dissection 
on the living subject than that seen in Professor Leriche’s operating theatre, 
under local, spinal, or general anesthesia. His work illustrates very aptly 
the ideal and trend of modern surgery—that the surgeon is no longer content 
to be the mere technician; that is a primary essential, but in addition 
he must be able to blend with his technique the clinical findings, the patho- 
logical processes, and consequent physiological errors, before attempting 
their correction. An ideal perhaps which has been best realized and 
attained by the neurological surgeon or—if the term be preferred—surgical 
neurologist. 


Fic. 394.—Professor Leriche in his Clinic. 


Two very full days were spent in the Clinic with Professor René Leriche 
and his associates. The spirit of camaraderie amongst professor, associates, 
nurses, and patients has to be seen to be appreciated, and an atmosphere of 
enthusiasm pervades the whole Clinic. 

Operation 1. CANCER OF THE BREAST in a woman, age 27. This was the 
first operation witnessed. Iodine was used for the skin, open ether was the 
anesthetic. A ‘ Halstead’ operation was employed. The light was arti- 
ficial, and the towels, operating gowns, etc., were blue. Fifteen artery forceps 
only were employed and there was practically .no loss of blood. The opera- 
tion time was one hour. 

2. Symproms INDICATIVE OF A RIGHT-SIDED CERVICAL RIB in a woman, 
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age 26. The X rays showed what was called a prominent transverse process 
-of the 7th cervical vertebra. The anesthetic was local } per cent novocain 
and adrenalin. The incision was oblique, parallel to the border of the sterno- 
mastoid.. Every structure in the operation field was quickly, deftly, and 
delicately exposed and demonstrated. No cervical rib was found. The 
scalenus anticus was divided at its insertion and a peri-arterial sympath- 
ectomy of the subclavian artery was performed. The operation time was 
50 minutes. 

3. VARICOSE ULcER.—A man, age 45, had had a large varicose ulcer 
on the left leg for ten years. The internal saphenous vein had been tied 
and a portion removed five years ago; the ulcer had healed after this 
operation but had broken down again when he had re-commenced his 
work. The anesthetic was intraspinal. A peri-arterial sympathectomy of 
the superficial femoral artery was done, followed by a wide excision 
of the ulcer, including all the discoloured skin around it. In ten days’ time 
the raw surface would be skin-grafted. The result seemed a foregone 
conclusion. 

Many such cases of healed chronic ulcer were shown in the intervals 
between the operations. These patients had previously had ulcerated legs 
for many years, up to twenty. They had spent months of their lives in 
hospital. They were all enthusiastic in praise of the operative treatment of 
Professor Leriche. They were all working and many of them doing heavy 
labouring work. 


Cases of Volkmann’s ischemic contracture treated by peri-arterial 
sympathectomy were shown, one in particular in which there had been no 
demonstrable lesion of the bone, only a wound involving the soft parts of 
the forearm with no obvious injury to the nerves. A typical contracture had 
developed which had completely disappeared forty days after peri-arterial 
sympathectomy. Many cases of diseases in bones and joints which had been 
treated by peri-arterial sympathectomy and lumbar ramisection were also 
shown. 

Professor Leriche discussed “‘ the problem of osteo-articular diseases of 
vasomotor origin’ in a paper published by him in the Journal of Bone and 
Joint Surgery for July, 1928. He used the cases shown to demonstrate to the 
surgeons present his thesis of the sequence of events, namely, trauma, hyper- 
emia, hydrarthrosis, and osteoporosis. If the latter affects the subchondral 
portion of the bone, then the cartilage becomes detached and traumatic 
arthritis develops. 

Case 1. A man, age 48, treated for nine months after an injury for 
tuberculous disease of the wrist-joint by immobilization. Improvement 
commenced immediately after brachial peri-arterial sympathectomy and 
progressed to complete recovery. 

2. A man who had had a severe injury to the left foot early in 1926 
had subsequently developed pain for which no treatment was of any avail. 
Wasting of the calf, thigh, and buttock followed and he had been in bed 
for months, being looked upon as a malingerer. Radiography showed 
extensive osteoporosis. Lumbar ramisection (November, 1926) cured the pain. 
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He had completely recovered, and the osteoporosis had now disappeared. 
This is evidently the same case as that mentioned in the Journal of Bone 
and Joint Surgery (July, 1928). 

3 and 4. Both these had been diagnosed as cases of arthritis, probably 
tuberculous, following accidents to the wrist. Cure and reconstitution of 
the bone had followed brachial sympathectomy. 

5. Similar to the above, but in the ankle-joint, following an incomplete 
fracture of the internal malleolus. 

In every case complete sets of radiograms were shown. 


On the second. day the following operations were witnessed :— 

Operation 1. PLATING oF A FEMUR, seven days after the fracture, in a 
man, age 50. Spinal anesthesia was employed; mechanical traction was 
maintained during the operation on a metal pin passed through the leg above 
the os calcis and anterior to the tendo Achillis. 

The incision was made on the external aspect of the thigh, directly 
through the muscles, to expose the site of fracture. A six-screw Lane’s 
plate was employed. The operation time was one hour. 

2. BracHIAL ARTERIECTOMY in the case of a man, age 50, who had 
suddenly developed pain in the forearm and hand some days previously, with 
evident failure of the circulation, due to embolism or thrombosis in the 
brachial artery just above the bifurcation into radial and ulnar branches. 
There was no demonstrable cause to be found for the embolus. 

Professor Leriche expounded the views advanced by him at the thirty- 
first French Congress of Surgery, Strasburg, 1921, that obliteration of an 
artery should be treated by arteriectomy so that the collateral circulation 
might be more surely secured ; the irritation of the peri-arterial sympathetic 
at the level of the lesion is thus surely removed. 

The lesion in this man was demonstrated, and the lower portion of the 
brachial and upper portion of both the radial and ulnar arteries were removed. 
The operation time was 65 minutes, the anesthetic being open ether. 

3. PERI-ARTERIAL SYMPATHECTOMY OF THE INFERIOR MESENTERIC 
Artery for the relief of pain in a case of inoperable cancer of the rectum. 
The patient was a man, age 24. He had already had a colostomy done 
for relief of obstruction due to cancer of the rectum. The pain caused 
by the cancer had become unbearable, and by a proper excision of the 
sympathetic plexus from the front of the aorta and around the inferior 
mesenteric artery, Professor Leriche was certain that the pain could be 
relieved. 

The patient was anesthetized with open ether, placed.in a high Trend- 
lenburg position, the intestines were packed off, and the sympathetic trunks 
on the anterior aspect of the aorta identified and divided low down. They 
were then followed up and removed as far as the inferior mesenteric 
artery. 

Cases illustrating the use of sympathectomy in the relief of pain and 
traumatic oedema were also shown. Professor Leriche then explained the 
operation for removal of the inferior cervical sympathetic ganglion as 
practised by him. The details were the same as those he published in 
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Lyon Chirurgical, November—December, 1926. He showed cases in which 
this operation had been successful in asthma, paroxysmal tachycardia, and 
angina pectoris.* 


OBSERVATIONS ON JUVENILE OBLITERATING ARTERITIS: RESULTS OF 
TREATMENT BY ARTERIECTOMY AND EPINEPHRECTOMY, 


By Proressor R. LERICHE anp Dr. P. STRICKER. 


In the following pages we attempt to describe some points of the natural 
history and treatment of certain types of arterial obliteration which appear 
before the age of onset of arteriosclerosis, and are not accounted for by 
atheroma, syphilis, or diabetes. This study is based on 28 cases, some of 
which have been followed since 1920. 

In spite of the numerous studies lately published on these conditions, 
they are very insufficiently known. While the pains, the trophic disturb- 
ances, and gangrene, which are looked upon as their chief symptoms, are 
but the final incidents of the disease, we know nothing of its beginning, its 
mechanism, and its pathogenesis. The mechanism of gangrene and of trophic 
disturbances looks far more simple than it really is; they are therefore 
interesting to study. They are sometimes called diseases of evolution, per- 
haps to prove that to cure them is an impossible task ; but this opinion 

has no serious foundation. At 
present we must be content to 
distinguish clearly the precise facts 
from mere hypotheses and _falla- 
cious interpretations. 


I. THE NosoGRAPHIC STANDPOINT. 


It is necessary to separate four 
etiological types. 

1. Traumatic Thrombo-arteritis. 
—This is due either to a single 
traumatism which has caused a 
contusion of the intima or a com- 
plete rupture (closed wound), or to 
repeated and habitual traumatism 
—arteritis of those who use crutches 
(Fig. 395). In these cases the clot 
does not stay in the zone of 


Fic. 395.—Traumatic thrombo-arteritis (due arteritis. It grows in the vascular 


to use of crutches). Gangrene of two fingers. é : l 
Complete disappearance of pain and vasomotor dis- lumen, organizes itself, and always 


turbances two years after resection of axillary produces a coagulation in advance 
artery (10 cm.). ‘ ° ; 

of itself. In this way it reaches 
the first large collateral. It stops and may remain in this place or go further 
on towards the periphery. For instance, we saw the clot depart from the 





* Through the kindness and courtesy of Professor Leriche we are able to publish the 
following account of some of his observations on obliterating arteritis——Ep. SEc. 
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ruptured brachial artery, extend beyond the point of bifurcation of the radial 
and ulnar arteries, and obstruct one of them. At the cardiac end also the 
thrombosis never remains stationary, but may extend quite a long way. Ina 
case of an occlusion of the subclavian at the level of the formerly fractured 
collar bone, the clot proceeded further than the interscalenic space. Therefore 
it is possible that the patient may get worse some months after he is 
wounded, in spite of his condition appearing to be stationary. 

2. Arteritis from Cold.—This particularly and almost exclusively attacks 
the small peripheral arteries, collaterals of the toes, dorsalis pedis artery (Fig. 
396), and the posterior tibial artery behind the ankle (Fig. 397). In these 
eases the obliteration is frequently not complete. 

Many of these arteries with a quite diminished lumen still are permeable 
to blood. The spastic element here plays an important part in the appear- 
ance of the complications. If one wishes to study the circulation of patients 
formerly frost-bitten, the readings of the classical ‘manchette de Pachon’ 
will not be enough. It will be necessary to use a ‘manchette’ applied 
about the middle of the foot; otherwise the diagnosis will be missed. 


Fig. 396.—Dorsalis\ pedis artery (arteritis Fic. 397.—Posterior tibial 
from cold). artery (arteritis from cold), 


It is also always necessary to determine by hot and cold immersion whether 
there is a spastic element. If after the immersion no modification of the 
abnormal oscillometric data is seen, one concludes that most of the arteries 
which go from the leg to the foot are thrombosed. The circulation, which 
is very precarious, therefore only finds its way through unnamed collaterals. 
A case has been seen where the peroneal artery was alone responsible for the 
circulation in the foot. 

8. Localized Monarteritis—This condition, which is sometimes seen in 
adults, though it resembles the thrombosis of embolic origin, has really 
nothing to do with it. The disease is more subacute than chronic. Its 
evolution seems to be marked by two periods, one which shows a simple 
occlusion with sufficient compensatory circulation, and one of gangrene 
appearing sooner or later. The artery presents a thrombosis of 8 to 10 cm., 
is distended and blackened by extensive adventitial and peri-arterial oedema. 
The inflammatory infiltration binds. together the collateral veins with the 
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artery in a single block. It is not an infectious process. Neither the clot 
nor the walls give positive bacteriologic cultures. There are no infectious 
signs in the microscopic sections. The patient recovers if the whole throm- 
bosed segment is resected with a ligature round the sound artery. If the 
ligation crushes the end-of the clot, there is a relapse. with a progression in 
the disease. This kind of arteritis is still practically unknown. Two cases 
have been observed, one of which was followed for three years. 

4. The Thrombo-angiitis Obliterans of Buerger—This must not be con- 
fused with the other types of chronic arteritis, particularly with arterio- 
sclerosis. It is quite a definite entity, characterized by its early beginning 
between the ages of 20 and 30, the multiple foci, the bilaterality which is 
found almost constantly at the first onset, and the venous attacks. On the 
other hand, Buerger’s disease is certainly the same condition as Winiwarter 
in 1879, Zoege v. Manteuffel.in 1891, Heydenreich and Etienne in 1887, 
and Dutil and Lamy in 1893, had already observed. Therefore it is not 


Fic. 398.—Thrombus filling femoral artery, Fic. 399.—Giant cells in the border of the 
with giant cells which are probably common elastic externa of an obliterated axillary artery. 
phagocytic cells attacking particles of coagu- Repeated traumatism by crutches. Inclusion of 
lated blood. an elastic fibril in the left cell. 


a new disease; but Buerger, who does not omit to mention the preceding 
authors, was the first to individualize the condition, to show its frequency, 
and to write its whole anatomical description which was _ previously 
unknown. 

Buerger believes that the disease has an infectious origin, and attaches 
great importance to the focus of leucocytes and giant cells in the border of 
the red clot. These injuries are probably not specific. One finds inflam- 
matory foci, more or less important, in the arteries of nearly the whole series 
of extremities amputated for gangrene, and in numerous arteries surgically 
removed. Giant cells have been seen in the middle of the clot in an obliterated 
femoral artery ; it appears that they were probably common phagocytic 
cells attacking remains of coagulated blood (Fig. 898). In another case, in 
an axillary artery thrombosed by repeated traumatism (due to the use of 
crutches), giant cells could be seen in the border of the elastic externa (Fig. 
399). Therefore we do not believe that particular significance must be 
accorded to the details described by .Buerger, but the character of the 
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thrombo-angiitis obliterans remains quite distinctive, and the disease retains 
its clinical individuality. 


II. THe PATHoLoGIcAL STANDPOINT. 


The different varieties of arterial obliteration look very much alike, and 
it does not appear that histology can give the key to their problem. While 
chronic disease of the arteries, depending on disturbances of nutrition, 
begins at the level of the media by the simple calcification of Moenckeberg 
or at the level of the elastic interna in the case of atheroma—in other words, 
in the zones of minimal circulation in the wall—on the other hand, the 
cases of pre-senile chronic arteritis all seem to begin with an injury of the 
endothelium. But we believe that nobody has ever seen the first alteration 
of the walls. Buerger has indeed described early injuries preceding the 
organization of the clot, but these cases presented otherwise old injuries in 
other arterial segments. 

We only recognize obliterating arteritis when the arteries have been 
thrombosed for quite,;a long time. Therefore we see arteries whose thrombi are 
_ more or less organized, in some places showing secondary degenerative changes 
and at others having undergone functional adaptation of the vascular walls. 

At the time we observe them, all these cases of obliterating arteritis look 
alike, because an arterial wall in contact with a clot reacts in a very elemental 
way. Even after arteriectomy on the macroscopic pieces or on the amputated 
limbs we are not able to discern the first localization of the disease. At least 
we have never been able definitely to state “‘ this is the point where the 
disease began”, even after making classified and numbered sections which 
permitted of the reconstruction of the artery. 

Pathology therefore seems to be of little use in the study of the patho- 
genesis of pre-senile arteritis. Of this we find a new illustration in the study 
of the arteritis produced by cold. This usually begins in the arterioles by 
intravascular coagulation, which is the starting-point of arteritis and phlebitis 
mostly of the thrombosing type. The appearance of an ordinary arteritis is 
very rapidly produced. The final histological pictures are so similar that 
numerous authors consider cold and freezing as favouring thrombo-arteritis, 
without discerning any difference in mechanism at the beginning. In fact 
only one anatomical datum is worth considering, and it is more macroscopic 
than histologic : there is an endo-arteritic arteritis and an arteritis which has 
become external secondarily. 

In the first category the vascular wall looks normal and the artery is not 
outwardly changed. In the second the external coat is thickened, adherent, 
hypervascular, and contains a network of vasa vasorum very much dilated. 
In addition there may be an intense peri-arteritis binding together attendant 
veins and sometimes neighbouring nerves. It is not, however, a case of two 
different types of arteritis—there are simply two phases of the disease. It 
seems that for a long time the arteritis progresses only in the arterial lumen 
and in the wall itself, then finally the injuries extend further than the middle 
coat and reach the adventitia as well as the zone of the nerves and ganglia. 

Observation shows that gangrene or trophic disorders seldom occur 
in the first period; on the other hand, they are usual when the adventitia 
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is involved. We notice two types of invasion, sometimes by a simple 
collateral circulation taking the place of the normal nutrition coming from 
the lumen through the endothelium, which is deficient in this case; at other 
times by an inflammatory invasion accompanied by cedema and sclerosis. 
These statements of macroscopic pathology, which are confirmed by more 
detailed histopathology, are of great importance to the understanding of 
the clinical disturbances in obliterating arteritis. 


III. THe STANDPOINT OF PATHOLOGICAL PHYSIOLOGY. 


The clinical and evolutional history of thrombo-arteritis as a peripheral 
arterial disease is dominated by one fact, to which no importance has been 
accorded to this day, except by one of us, who has long insisted on its 
value.* Arterial occlusion alone is not sufficient to produce gangrene of 
extremities, even when extensive, in a main arterial trunk (subclavian, femoral, 
external iliac), or in an elderly man. 

The only characteristic of the occlusion of a large artery is an insufficient 
functional circulation—for instance, intermittent claudication in cases of 
femoral occlusion. This needs to be proved, for at first sight it seems to run 
contrary to our surgical experience of ligations; but it may be positively 
demonstrated. First, considering the lower extremities, numerous patients 
have no pulse, no oscillations on the Pachon, on both sides, but have trophic 
disturbances and gangrene on one side only. 

One of us has previously reported many such examples, and others work- 
ing on arteritis noticed these cases, which are common in Buerger’s disease. 
Moreover, accounts of post-mortem examinations were published a long time 
ago in which it was proved that the two iliaca communis and iliaca externa 
arteries were obliterated along their whole length without the least trophic 
disturbance at the level of the lower limbs. Furthermore, experimental 
demonstration has provided us with definite evidence of the following fact. 
Threatening disturbances preceding gangrene recede by resection of the whole 
thrombosed segment; this proves that trophic disturbances and gangrene 
are not the result of a simple spreading arteritic occlusion. 

Since 1916+ thirty arterial resections have been performed to combat the 
disturbances resulting from an occlusion, and we have never seen arteriectomy 
followed by gangrene. Once only, in a case of unrecognized Buerger’s disease, 
threatening gangrene could not be averted. It is quite obvious that the 
hydraulics of the main artery is not improved by resection of 7 to 8 cm. of 
the thrombosed segment. It is more than ever deficient, the removed segment 
being generally longer than'the thrombosed one. Still gangrene does not apnear. 

Observation 1.—A woman, age 46, from the age of 30 showed diffuse 
vasomotor disturbances of an upper limb with Raynaud’s crises resulting in 
the appearance of ulcers on some fingers. No oscillations on the Pachon. 





# < Mécanisme des Troubles consécutifs aux Oblitérations artérielles spontanées, d’Origine 
artéritique en dehors de l’Athérome”’, Soc. de Chir. de Lyon, 1924, Oct., in Lyon Chir., 
1925, No. 1. 

¢ LertcHe and Herrz.—‘ De la Réaction vasodilatatrice consécutive 4 un Segment 
artériel oblitéré ’’, Comptes rend. Soc. de Biol., 1917, Feb. 8 and Feb. 17. See also Bull. et 
M m. Soc. de Chir., 1917, Jan., 310. 
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On Feb. 12, 1921, resection was made of 7 or 8 cm. of the occluded subclavian 
artery. All disturbances dis- 
appeared, and the _ ulcers 
began to heal quickly. In 
January, 1928, after seven 
years, recovery was still 
maintained and there were 
no more disturbances. 

2. A man, age 47, who 
for nine months had noticed 
cyanosis, coldness of the last 
three fingers on the left 
hand, and some pain, sud- 
denly presented gangrene of 
the last two phalanges of the 
forefinger and middle finger. 
On Aug. 9, 1924, resection of 
nearly 12 cm. of the brachial 
artery was done. Disturb- 

Fie. 400 (Case 3).—Superior part of the resected obliter- ances receded. The patient 
ated femoral artery. Calcification of the media, Monckeberg : 
recovered without amputa- 


type. 
tion of the fingers. Good 


health resulted for eleven 
months. In July, 1925, one 
year later, the pains and 
ulcers reappeared. The 
point of bifurcation of the 
radial and ulnar arteries 
exposed showed a recent clot 
obliterating the radial and 
ulnar arteries. The forearm 
was amputated. The patient 
was still in good health in 
January, 1928. 

' 38. A man, age 56, was 
seen, complaining of painful 
symptoms and intermittent 
claudication on the right 
side, with beginning trophic 
ulcer on the second toe. 
There was _ erythromelia. 
Very small oscillations were 
noted on the right side. On 
May 12, 1927, resection was 
made of 5 em. of the throm- 


bosed superficial femoral 


arter 9, 400). Pains Fic. 401 (Case 3).—Nine months after resection of 5 em. 
y (Pig Y ) of the obliterated right femoral artery. Disappearance of all 
and trophic disturbances disturbances. The man was free from pain. 
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disappeared. Later the function of the leg improved and continued so after 
nine months. In February, 1928, the condition was healthy (Fig. 401). 

4. A man, ‘age 27, five years after an attack of measles, noticed the 
appearance of trophic disorders on the third, fourth, and fifth toes of the right 
foot, with great pain. His fifth toe was amputated for gangrene and he 
underwent a perifemoral sympathectomy. Recovery, without pain and 
obvious disorder, lasted four years. Pains have reappeared within the last six 
months, and when the patient was first seen on June 2, 1928, the foot was 
very painful, and it was impossible for him to sleep. There were signs of 
high obliteration. No oscillations in the limb, even just below the edge of 
Poupart’s ligament. 

On June 12, 1928, arteriectomy of the obliterated iliaca externa was done, 
and improvement took place the next day. Two months later he was 
still very pleased, pains had disappeared, 
he slept well, and was able to cut his IE TE iy 
nails without pain. The foot was per- ee 
spiring again and the skin of the toes paces 
was more supple; the horny skin on 
the internal side of the big toe had 
disappeared. 

5. A printer, age 56, in very good 
health. On Sept. 2, 1928, his left arm 
suddenly became very painful. At the 
same time the distal extremity of the ee 
limb grew cold. No heart disease, no 
increase of tension, no infectous maladies, 
no diabetes. He denied syphilis; the 
Wassermann reaction was _ negative. 
Pains disappeared after hot immersion 
and the hand again became movable, 
but the sensation of cold remained. . 
Seventeen hours later the same pheno- owt 
menon reappeared and immersion was eh 
of no use. For a week there was no brachii ata at 8), Qultertion of fhe 
improvement, then pains in the hand radial and ulnar arteries. The resection was 

: performed in the presence of the visitors 
and forearm decreased slightly, and of the Surgical Club, Sept. 25, 1928. 
the hand and elbow could be moved. 
Obliteration of the lower part of the brachial artery was revealed by palpation 
and Pachon’s apparatus. 

Resection of the inferior part of the brachial artery, which was obliterated 
by red clot to the point of bifurcation of the radial and ulnar arteries, was 
performed before the members of the Surgical Club visiting Strasburg on 
Sept. 25. The radial artery was thrombosed, the ulnar artery was free 
below the bifurcation (Fig. 402). Improvement was quite noticeable even 
on the first day; the hand was warmer and the unpleasant sensation of 
cold had disappeared. When discharged on Oct. 4, the hand, which was 
white and cyanotic before the operation, showed an almost normal colouring 
again. It was warmer than before ; the fingers moved very well (Fig. 403), 
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the forefinger and thumb alone being still a little difficult to move. The 
apparatus of Pachon showed very small oscillations on the wrist between 
the divisions 10 and 2, whilst they were formerly altogether absent. 


These facts show that in the complications following arterial occlusion 
trophic disturbances are not caused by suppression of circulation through the 
diseased artery, but that something more than a simple ischemia is necessary.* 
This new element is brought about by vasomotor disturbance. The 
peripheral arterio-capillary network is nearly always spontaneously distended 
when an artery is thrombosed over a certain length. The extremities of the 
patients are usually red in colour. We know that this erythromelia, painful 
as the limb becomes hotter, stops when it is elevated. The extremities in 
this position become white as marble, very cold, and look quite bloodless. 


Fie. 403 (Case 4).—Showing the good mobility of the fingers nine days after 
resection of the brachial artery (see Fig. 402). 


The blood-stream is not strong enough to penetrate through the indirect 
anastomotic channels to the small vessels; it follows the force of gravity. 

When the leg is lowered, it at once assumes a bright red hue. — Lipiodol 
having been injected above the occluded segment. X rays reveal a tight 
network of very thin vessels. Injection into a normal artery never produced 
such a rich network of arterioles. Consequently vasodilatation exists and 
provides nutrition for the peripheral tissues when the main normal channel 
is thrombosed. But this nutrition is precarious, for should the least vaso- 
motor disorder occur owing to traumatism (nail-cutting), strong emotion, or 
untimely adrenal injection, nutritive disorders start and blood-flow is insuffi- 
cient to ensure their repair. 





* Nevertheless there may be an incomplete necrosis of muscle fibres in the regions 
where terminal arterioles arise from the main diseased artery, as is the case at the level of 
the elbow (superior arteries of the flexors). But this has nothing to do with the gangrene 
of the extremities which we are here considering. 
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The normal course of the disease may produce the same result. As soon 
as the intramural process reaches the adventitia, there appear vasomotor 
reflexes, which work upon the peripheral vessels. These shrink, the circula- 
tion, which was formerly sufficient, fails, and gangrene results. Arteriectomy 
is necessary to prevent this. Moreover, as a general fact, if arterial emboli 
are quickly followed by gangrene, it is because the clot stops and distends 
the arterial wall, the externa is therefore forced back, rendered anemic, and 
soon shows circulatory disorders and cedema. This is proved by the fact 
that if, instead of making an embolectomy with suture, the arterial segment 
is resected, the patient recovers as after the ideal operation, except that the 
pulse has disappeared. For instance :— 

6. A patient, age 47 (latent mitral stenosis), showed suddenly on May 
15, 1924, a pain in the left arm with immediate ischemic disorders. Hand 
and forearm were as white as ivory, purple stains appeared on the back of 
the hand, and there was no pulse. The brachial artery was exposed after 
ten hours. Incision of the artery, extraction of the embolus. The arterial 
wall was red, velvet, and swollen. Thrombosis was probable: 4 cm. of the 
vessel were resected ; recovery without gangrene. 

Therefore we must remember: (1) That arteries are not merely pipes of 
distribution, but that all of them are accompanied by a network of nerves. (2) 
That the pathological physiology of thrombo-arteritis cannot be reduced to analysis 
of the disorders of the circulation at the level of the diseased zone. (8) That an 
occluded artery is no more an artery, but a plexus of sympathetic nerves in an 
abnormal condition. (4) That the nervous element of the adventitia is quite as 
important as the pipe. 

Because of the frequent alterations of the adventitia and of peri-arteritis, 
we are bound to think that the addition of adventitial phenomena to the 
disorders caused by occlusion itself determines the trophic disturbances. It 
is in fact the endarteritis that has spread through the adventitia which 
produces gangrene in tissues where the circulation is otherwise just sufficient. 
The often very paradoxical evolution of many cases of thrombo-arteritis is 
thus clearly explained. 


IV. THe CuimicaL STANDPOINT. 


_ Cases of thrombo-arteritis have generally a latent period in which they 
are only recognized by those who look for them. They are nearly always 
undetected before the period of trophic disorders and gangrene. Still they 
may be easily recognized if oscillometric experiments are made on patients 
who present painful and feeble legs, intensely cold feet, and especially inter- 
mittent claudication. Before the appearance of trophic disorders, cases of 
arteritis show one or more of the following symptoms: noticeable muscular 
atrophy of a limb, red foot, blue foot, white foot, foot with oedema, atypical 
Raynaud’s crisis with persistent cyanosis and without restoration of the 
the circulation between the painful paroxysms (the reverse of what appears 
in real Raynaud’s disease). The two most common types begin with inter- 
mittent claudication and the appearance of trophic disorders after visiting 
the corn-cutter. Leg and thigh, forearm and arm, on the four limbs have to 
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be examined systematically by immersion in hot and cold water. This is 
quite necessary, otherwise many cases of arteritis. may not be recognized. 
Sometimes instead of oscillations failing, their amplitude will be greatly 
increased. These cases have nothing to do with arterial thrombosis ; often 
they follow rigidity of the walls in contact with a periphlebitic sclerosis. 


V. Tue THERAPEUTIC STANDPOINT. 


It may be stated that if the artery is anatomically occluded and not 
spasmodically contracted, no indirect operation on the nerves will be of use 
at any period of the obliterating arteritis. 

Sympathetic operations, peri-arterial sympathectomy, and ramisections 
should be undertaken only in cases of incomplete obliteration of dilatable 
vessels, and if there is no compensatory vasodilatation or lymphangitis in the 
periphery. This often occurs with arteriosclerotic individuals and sometimes 
with frostbitten cases whose arteries are always thickened and not always 
obliterated ; in general whenever the spasmodic element plays the chief part 
in the symptomatology. This may be also the case at the beginning of 
Buerger’s disease, when obliteration is still slight. The surprising successes 
brought about by Hartmann, Georges Muller, Archibald, and Bernheim by 
peri-arterial sympathectomy, which were quoted at the last Surgical Congress, 
are thus explained. It is generally too late, however; obliteration has 
spread and the time for sympathetic operations is past. Since 1923 they 
have only been tried in cases which looked propitious or when compelled by 
threatened amputation ; but with no success.. Other nerve operations like 
cordotomy are still more inefficient. Cordotomies were sometimes done 
following false diagnosis in cases of pains not referred to their real cause. 
Results were not satisfactory. Only two operations appear of any use in 
obliterating arteritis: (1) Arteriectomy: and (2) Epinephrectomy. 

1. Arteriectomy.—Eleven years of practice and the investigation of 
thirty cases show that arteriectomy may be considered when a large artery 
alone is obliterated or when several smail peripheral arteries are concerned. 
In fact it is but a sympathectomy made exactly at the diseased point so as to 
abolish the zone of abnormal departing reflexes. It is followed by the same 
vasodilator reaction as_ peri-arterial sympathectomy, as may be found 
recorded in a paper read before the Société de Biologie.* 

In mono-arteritis recovery is generally lasting. In traumatic arteritis, 
whatever its mechanism, the patient is greatly improved. The extremity gets 
warmer, pains and trophic disorders disappear, and oscillations may some- 
times be seen on the Pachon apparatus. Abolished voluntary movements are 
again possible ;* the result is lasting. Twenty-two cases have been observed, 
but an application to cases of declared gangrene would be obviously too 
optimistic. In spontaneous arteritis localized to only one artery without 
tangible cause, arterial resection is the only immediately efficient treatment 
and the only method which can perhaps give a lasting result. For instance :— 





* LERICHE and He1rz.—“ Influence de la S.P. et de la Résection d’un Segment artériel 
oblitéré sur la Contraction volontaire des Muscles”, Comptes Rend. Soc. de Biol., 1917, 
Feb. 17. 
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Observation 7.—A man, age 36, after having stayed in water for several! 
hours, suddenly felt pains in the right arm, in the neck near the shoulders, 
and general discomfort. The next day the right 

arm was painful, heavy, and could hardly be 

moved. Pains spread from arm to fingers, and 

were then located in the forefinger. There were 


Fic. 404 (Case 7).—Resec- Fic. 405 (Case 7).—Five months after resection of brachial 
tion of the obliterated brachial artery (see Fig. 404). 
artery (94 cm.). 


also suffocating crises which warmth 

increased. Three months later the 

patient was sent to hospital with the 

diagnosis of Raynaud’s disease. Accord- 

ingly a low ramisection was made on 

Nov. 7, 1926. Excellent immediate 

result, followed by recurrence in January, 

1927. On account of this, humeral sym- 

pathectomy was performed on an artery 

found very contracted. The condition 

improved, but in August, 1927, recur- 

rence took place. The patient asked for 

an amputation. He suffered too much 

and was too impatient. At the end of 

August the brachial artery was resected 

from the lower third to the anterior fold agg (Cane 1)~Hive. saonthe ‘alter 
of the axilla, near the first collateral resection of brachial artery. 
(Fig. 404). It was completely obliterated 

by an old thrombus in the middle and by a recent one at both extremities. 
Large adventitial injuries. Immediate improvement. 
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In October the armpit was still painful, where the thrombus appeared 
to progress; but it soon stopped, and the last news was that the patient had 
quite recovered. He came to hospital in December and in January riding a 
bicycle ; his right hand was as good as the left and nearly the same as before 
his illness. He has fattened and works regularly. Still, he has no brachial 
artery from armpit to elbow, nor any radial pulse. (Figs. 405, 406.) 

Arteriectomy is the only operation which relieves cases of old frostbite, 
when it is really a question of arterial thrombosis and no mere diminution of 
calibre with superimposed spasms—which may be found out by oscillometry 
and hot immersion.* It is rather strange to see ulcers healing and the foot 
getting warmer after resection of the posterior tibial artery and dorsalis pedis 
arteries. Can this result be lasting? It has been observed for several 
months ; but a recurrence is to be expected, for generally patients are seen 
after years of pains and various circulatory disorders. Since, with the excep- 
tion of arteriectomy, amputation of the foot is the only eres arteri- 
ectomy may in any case be attempted. 

Arterial resection was tried in Buerger’s disease more than once. It 
had only passing sedative effects. It is of no real value except to establish 
the diagnosis. On the other hand, in this disease great improvements are 
obtained by unilateral epinephrectomy. 

2. Epinephrectomy.—It seems needless to say that complete recovery 
may not be expected when the two femoral arteries are transformed into 
fibrous cords. It is plain that signs of ischemia will persist whatever may 
be done, for the damage cannot be repaired. Intermittent claudication is 
evidently incurable; but one can attempt to obtain the abolition of pain 
with improvement of the peripheral circulation, and especially to arrest the 
evolution of the disease. This result was obtained in many cases. 

Up to now thirteen epinephrectomies have been performed in different 
vascular d'seases, nine of which were for generalized obliterating arteritis ; 
six of these cases looked like Buerger’s disease. The first seven observations 
have been published.t These are the actual results :— 

One patient was very much improved by the operation for seven months, 
but successive amputations of the two legs, one in a year, the other two years 
after epinephrectomy, were unavoidable. 

One patient, operated on in February, 1926, has shown since epinephrec- 
tomy some trophic disorders of the foot. Intermittent claudication still 
remains, and pains have disappeared ; there is no gangrene and amputation 
was not necessary. His general status is quite good, he goes every day to his 
office and continues with his work. Operation was done two years ago. 

A third patient, a doctor, was operated on in December, 1925; he 
arrived on a stretcher, and went away walking, using both legs, though 





*In this case peri-arterial sympathectomy may give lasting results. Instances are 
to be found in the reports of the French Congress of Surgery, 1927. 
7 LertcHEe.—* De la Surrénalectomie dans les Gangrénes artéritiques des Sujets jeunes ”’, 
Soc. de Chir. de Lyon, 1925, Dec. 10, and Bull. et M.m. Soc. de Chir., 1926, May 12, No. 
17, 521. 
STULzZ and STRICKER. —“ Huit Observations de Surrénalectomie dans l’Enartérite 
oblitérante juvenile et dans la Maladie de Buerger’”’, Rev. de Chir., 1927, No. 3, 196. 
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an amputation had at first seemed to be necessary. After eighteen months 
he wrote that his recovery was progressing regularly and that he would soon 
begin again with his work. 

In a fourth case the operation failed, and amputation of the thigh was 
necessary ; since then nothing has been heard of the patient. A fifth, a 
dentist, was operated on in March, 1927; he could not work over an hour 
without being obliged to lie down; since epinephrectomy he has been quite 
well. His leg was not amputated, he shows no trophic disorders, and now 
works standing for periods up to six hours. In a last case, operation is still 
recent and the result doubtful. 

To sum up: 2 failures, 1 improvement followed by a recurrence, and 
3 very good results lasting from one to two years. 

If patients and their condition before operation are considered, we must 
acknowledge that epinephrectomy is useful and its study is to be continued. 
Coincidences and spontaneous recovery may be easily invoked in successful 
cases. But as one has seen epinephrectomy followed by sudden disappearance 
of pains and quick recovery from trophic and gangrenous disorders in patients 
who could not be relieved and had been previously more than once uselessly 
operated upon, one must continue to believe in the therapeutic value of this 
operation. , 

Last year Costantini proposed ablation of the medullary part alone, 
which is easily done with dogs, in place of epinephrectomy. This very logical 
operation has been tried with men twice without any success, for the capsule 
is extremely friable. Anyhow it seems that these attempts may be continued, 
and that, thanks to epinephrectomy and arteriectomy, endarteritis will appear 
in the future not so hopeless as it is to-day. Amputation is no longer the 
only treatment. 
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REVIEWS AND NOTICES OF BOOKS. 





Addresses on Surgical Subjects. By Sir BeErKELEY MoyninAn, Bart., K.C.M.G., 
President of the Royal College of Surgeons of England. Medium 8vo. Pp. 348, with 
12 illustrations. 1928. Philadelphia and London: W. B. Saunders Co. 28s. net. 


WE are glad to have the opportunity of noticing this collection of orations and 
addresses, although we think that the majority of them have already been read by 
most English surgeons. We realize in reading these essays that surgery is to their 
author not merely a science or an art but a religion. It is indeed a happy fact when 
the highest exponent of our art has the burning eloquence to extol it. Of the 
fourteen chapters which the book contains, more than half are devoted to a critical 
review of the leaders and teachers who have gone before. Hunter and Lister, the 
founders of our present knowledge and ideals, take the pride of place; the old 
teachers from Hippocrates to Galen and from Galen to Hunter have their work 
reviewed ; and the men of our own generation, some of whom have only lately 
passed away, such as John B. Murphy, Mackenzie Davidson, and the surgeons of the 
Leeds School, have a generous appreciation given of their work. It is remarkable 
the wealth of eulogy that the orator has to bestow upon nearly all those whom he 
mentions, and what a wonderful word portrait he is capable of drawing of the 
men he has known personally. 

A number of the essays are devoted to those special subjects of abdominal 
surgery with which the name of Moynihan has become so closely associated—those 
of the stomach, duodenum, pancreas, and gall-bladder. Probably the essay which 
might most lay itself open to sceptical criticism is that dealing with the relation of 
aberrant mental states to organic disease ; but, after all, it is pleasant to be stimu- 
lated to occasional disagreement as well as to be carried away by compelling 
eloquence. 





Recent Advances in Surgery. By W. HENEAGE Oci vir, M.A., M.D., M.Ch. (Oxon.), 
F.R.C.S. (Eng.), Assistant Surgeon, Guy’s Hospital, and Lecturer in Clinical Surgery to 
Guy’s Hospital Medical School, ete. Crown 8vo. Pp. 461 + viii, with 108 illustrations. 
1928. London: J. & A. Churchill. 15s. net. 


As the author points out in his preface, it is not an easy matter to decide what 
should be included under ‘recent advances’ in surgery—by the time a suggested 
method has been thoroughly tested and genuinely accepted as an ‘advance’ it has 
ceased to be recent, and many recent ‘advances’ have been in a retrograde direction. 
This is especially so in connection with the urgery of gastric and duodenal ulcera- 
tion, and the author’s aphorism, ‘‘ Every operation for ulcer appears to be a 
success until it is found out ”’, is delightfully naive. 

Few will fail to agree that Mr. Ogilvie and his co-writers have made an extremely 
wise selection of ‘advances’ from the enormous mass of material available, and have 
shown a most judicious and common-sense attitude in discussing the relative values 
of the various procedures described. With the exception of the chapters on cancer 
by J. F. Carter Braine, on plastic surgery by T. P. Kilner, on chest surgery by Grant 
Massie, and on venereal disease by V. E. Lloyd—all of them most excellent—Mr. 
Ogilvie is responsible for the whole of the book, and is to be congratulated on a truly 
great achievement. 

Most practising surgeons will agree with the opinion that although fractional 
test-rneals are useful in deciding the nature of the treatment in cases of gastric and 
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duodenal ulcer and the progress of the case under such treatment, yet for diagnostic 
purposes the evidence they yield is much inferior to that given by radiography, and 
is hardly commensurate with the expenditure of time and labour which they neces- 
sarily involve. 

The chapter on plastic surgery represents work developed almost entirely during 
and since the war, and a careful perusal of the marvellously ingenious operative 
procedures therein detailed conveys the impression that plastic surgery is only in 
its infancy—an impression strangely at variance with the statement in the intro- 
duction, with which Sir Berkeley Moynihan apparently agrees, that ‘‘ Surgery as 
a mechanical craft is almost complete.” 

There is a sufficiency of good illustrations, and at the end of each chapter are 
given numerous references to recent surgical literature—a feature which should prove 
most useful and time-saving to a busy surgeon. Altogether, the book attains a 
very high standard and admirably supplies a very real need. 





An der Schwelle der Chirurgie. By Emite Forcue, Professor of Clinical Surgery in 
the University of Montpellier. Translated by Professor Dr. GzorG Scumipt, Miinich. 
Medium 8vo. Pp. 136. 1928. Leipzig: F. C. W. Vogel. Paper covers, M. 10; 
bound, M. 11.50. 


A BOOK written by a distinguished French surgeon which has merited translation 
by a German surgeon must necessarily arrest our attention. In reading it our 
expectations are not disappointed, because from the first to the last page it is filled 
with sound wisdom, the fruit of ripe experience, expressed in the happiest of 
language. It is concerned with various aspects of surgery, chiefly ethical, and is 
dedicated to the younger generation of surgeons. It begins with advice to students 
whose ambitions are to become surgeons, and this section is concerned chiefly with 
the need for technical dexterity, guided by careful clinical diagnosis. Other chapters 
follow on “‘ Empiricism and Surgery ’’, “‘ The Relation of Surgery to Medicine ”’, 
‘** Honour before Life ’’, “‘ The Ethical Laws of Surgery ’’, “‘ The Responsibility 
of the Surgeon and Euthanasia’’. Throughout all these essays, which have been 
delivered on various special occasions, there are exhibited the results of great 
surgical experience, philosophical learning, and a very wide knowledge of foreign 
literature. The motto of the German Surgical Society, ‘“ Truth in Science and 
Conscientiousness in Art ”’, is repeated more than once, and made the text of much 
sound advice. 

The last chapter, on euthanasia—or, as it is explained to mean, ‘glorious death’ 
—is one of the most intriguing of all the essays, containing as it does not only the 
scientific discussion of dissolution, but also very copious references to the death-bed 
experience of well-known historical characters, such as the alleged utterance of 
William Hunter: “If I had but the strength to hold a pen I would describe how 
pleasant and easy it is to die.” This subject naturally ends with an eloquent 
tribute to those of the younger generation of surgeons and students who found 
a glorious death in fighting for their country. In conclusion, we can only express 
a sincere wish that these addresses may be translated into English. 





The Robert Jones Birthday Volume: A Collection of Surgical Essays. With a 
Preface by Sir BERKELEY Moyninan, Bart., K.C.M.G. Crown 4to. Pp. 434 + xii, 
illustrated. 1928. London: Humphrey Milford. 42s. net. 


Tuis volume, to which the leading orthopedic surgeons in Britain, and one or two 
besides, have contributed papers, forms a very handsome and valuable tribute to 
the esteem in which Sir Robert Jones is held in the surgical world. In the preface 
Sir Berkeley Moynihan voices in characteristic language the debt which surgery 
owes to Jones. The list of contributors is a striking one and contains the names 
of many distinguished surgeons, one and all of whom acknowledge in Jones their 
teacher and their friend. 
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It may be said at once that this book represents in a signal manner our present- 
day knowledge of orthopedic surgery, and that it is a most valuable collection of 
papers by experts, each writing on a subject which he has made his own. So high 
is the standard of excellence that it would be invidious to select single papers for 
special comment, except to indicate the broad field which is covered. 

The opening paper on ‘‘ Orthopedics before Stromeyer ”’’ gives a most interest- 
ing and well illustrated account of the beginnings of modern orthopedic surgery, 
with particular notes on the lameness of Scott and Byron. Osgood, of Boston. 
contributes a paper on the “ Association of Intestinal Stasis with Spinal and Sacro- 
iliac ‘Arthritis’’’. Since Lane laid perhaps undue stress on the evil effects of 
intestinal stasis, there has been a reaction and a tendency to underrate the impor- 
tance of this as a factor in the etiology of chronic arthritis. Osgood’s paper brings 
fresh evidence in favour of Lane’s views. The paper on ‘ Dissociation of Bone 
Growth ’”’ by Murk Jansen is a long and thoughtful one which will be read with 
. great interest, and that on ‘‘ Congenital Dislocation of the Hip”? by Hey Groves 
is a terse but most complete study of the pathology of this condition and its treat- 
ment on rational lines. The value of both these papers is enhanced by admirable 
illustrations. Allison, of Boston, writes on ‘‘ The Open Operation for Congenital 
Dislocation of the Hip ’”—an excellent presentation of the subject. 

Of the remaining papers, no one of which should be left unread, special mention 
must be made of Elmslie’s striking article on ‘“* Fibrocystic Diseases of the Bones ”’, 
Platt’s paper on “‘ Peripheral Nerve Complications of Fractures and Dislocations 
of the Elbow ”’, Fairbank’s on ‘“* Infantile or Cervical Coxa Vara ’’, Girdlestone’s on 
‘“* Operation for Tuberculosis of the Hip ”’, and Laming Evans’s on “ Astragalectomy ”’. 

Sir Robert Jones may well feel proud of his Birthday Volume, for it contains 
a series of papers which not only represent what is best in modern orthopedic 
surgery, but also bear the imprint of his teaching and reflect the esteem in which 
he is held among surgeons. The editors and publishers are to be congratulated 
on this handsome volume, which should be read by surgeons the world over with 
the greatest interest. 


Diagnostische und therapeutische Irrtumer und deren Verhtitung. Chirurgie. 
Edited by Professor Dr. J. SCHWALBE, Berlin. Royal 8vo. Pp. 347, with 140 illus- 
trations. 1928. Leipzig: Georg Thieme. Paper covers, M. 24; bound, M. 26. 


THE present volume is only a part of a very large series of works dealing with 
errors in diagnosis and treatment. The series comprises no fewer than sixteen 
works on internal medicine and twelve on surgery. The present volume contains 
articles by Professor Heller, of Leipzig, on the diaphragm, internal hernias, and 
the intestines ; by Professor Hohlbaum, also of Leipzig, on the stomach and duo- 
denum ; and by Professor Kleinschmidt, of Wiesbaden, on intestinal obstruction. 

It is a very carefully written and complete surgical treatise dealing with both 
simple and complicated problems of diagnosis and treatment. For example, Pro- 
fessor Heller gives a very full account, illustrated by many radiograms, of the dia- 
gnosis between hernia through the diaphragm and paralytic relaxation of the latter. 
Among the diagnostic methods in common use is the inflation of the peritoneum 
with air, the parts being subsequently submitted to X-ray examination. In dis- 
cussing the treatment of chronic constipation the author lays great stress upon the 
uselessness of operations done for functional conditions of a spastic or atonic 
character. In the article dealing with hemorrhoids it is pointed out that the most 
serious error in treatment is that of producing a stricture of the anus, but we do 
not find adequate recognition of the value of injection treatment as a simple pro- 
cedure that is free from risk. There is a good account of anal fistule, and careful 
directions are given for avoiding the injury to the sphincters which produces incon- 
tinence. The subject of the diagnosis of ulcer of the stomach and duodenum is 
dealt with at some length, but we think that its value would have been increased if it 
had been illustrated by X-ray pictures. The rare conditions of volvulus of the 
stomach and also of intussusception of the stomach into the duodenum are well 
described. There can be no doubt that the work is one of great value, being filled 
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with careful descriptions and critical discussion. If it has a fault, it lies in the 
direction of being too detailed and of dealing with conditions that are very rarely 
met with. 





The Early Diagnosis of the Acute Abdomen. By Zacuary Cope, B.A., M.D., 
M.S., (Lond.), F.R.C.S., (Eng.), Senior Surgeon to Out-patients, St. Mary’s Hospital, 
Paddington, etc. Fifth edition. Demy 8vo. Pp. 244 + xi , illustrated. 1928. 
London: Humphrey Milford. 10s. 6d. net. 


Tuts useful little book has now reached its fifth edition—a fact which alone illus- 
trates the help it has given to members of the medical profession. There are few 
alterations in the book except that the author has amplified his account of the 
symptoms of peritonitis and has given his views as to their causation and variation. 
There is in addition a small section on certain retroperitoneal conditions which 
may simulate acute abdominal disease, and a few paragraphs dealing with obstruc- 
tion in the small intestine. The symptoms of acute peritonitis are divided into 
two groups, reflex and toxic; the reflex symptoms being earlier in onset when the 
demonstrative part of the peritoneum is affected and delayed in infections of the 
non-demonstrative areas. Failure to recognize this may lead to delay in the dia- 
gnosis of a pelvic or central peritonitis in both of which non-demonstrative areas of 
peritoneum are affected. Muscular rigidity, a very common sign, is only found 
when the demonstrative areas of peritoneum are involved. The important point 
that it is not present in pelvic peritonitis is emphasized. It may also be absent 
in people with fat abdominal walls and feeble muscles, or in the aged and weak. A 
description of the signs and symptoms of pneumococcal peritonitis is given, and 
it is noted that this may not give rise to muscular rigidity even in its early stages. 
With this we entirely agree. 

In the chapter on acute intestinal obstruction stress is laid on the importance 
of the involvement of the mesentery. Two groups of obstruction are described, 
one in which the mesentery is involved—in this the onset is more sudden and the 
symptoms are more severe and may lead to early peritonitis—and the other in which 
the mesentery is not involved, the onset being more insidious and the abdominal 
signs less marked. In the chapter on the signs and symptoms of perforation of 
gastric and duodenal ulcers we note that the author says the patient is writhing in 
agony during the stage of primary shock. This is inaccurate and misleading. It is 
our experience, based upon close observation of many cases at the moment of 
perforation, that in this stage the patient lies absolutely still and rigid, fearing to 
move in the slightest degree lest the pain be increased, and we think this represents 
the true picture from the very onset of the perforation. 

One of the most useful chapters in the book is the last, which describes very 
shortly the signs and symptoms of diseases which may simulate acute abdominal 
conditions. One of the commonest mistakes in diagnosis of the acute abdomen is 
the confusion of its signs and symptoms with those of thoracic lesions. A very 
useful table is given setting out and comparing the signs and symptoms in each case. 





The Treatment of the Acute Abdomen, Operative and Post-operative. By ZacHARY 
Corr, B.A., M.D., M.S. (Lond.), F.R.C.S. (Eng.), Senior Surgeon to Out-patients, 
St. Mary’s Hospital, Paddington, etc. Second edition. Demy 8vo. Pp. 244 ; xviii, 
with 146 illustrations. 1928. Humphrey Milford. 10s. 6d. net. 


In the second edition of this book the author has made a few minor alterations, and 
has also inserted a short account of the work of R. B. Williams and of Brockman 
on the treatment of the toxzmia of ileus and intestinal obstruction. Post-operative 
ileus is one of the most dreaded complications of acute appendicitis, partly on account 
of its insidious mode of onset and partly because of its high mortality. The usual 
signs and symptoms of this condition are enumerated, and the treatment, non- 
operative and operative, is described. In the former the work of R. B. Williams on 
the treatment by the injection of anti-gas-gangrene serum, and that of Brockman, 
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who injected diluted human or ox bile into the rectum to make up for the loss of 
entrance of normal bile into the intestine, are shortly described. We have tried 
both methods of treatment, but not in a sufficiently large number of cases to enable 
us to draw any definite conclusions as to their efficacy. These methods are, however, 
such as should undoubtedly be given further trial. The various methods of operative 
treatment are described, and the author considers that jejunostomy with or without 
lateral anastomosis produces the best results. 

The book is well illustrated, clear, and definite in its description of the different 
methods of treatment, and is one which will undoubtedly prove of value to those for 
whom, in the preface of the first edition, the author says the book is written, 





Vademekum der speziellen Chirurgie und Orthopidie fiir Arzte. By San.-Rat. Dr. 
HERMANN ZIEGNER. Ninth edition. Medium 8vo. Pp. 326 + vi. 1928. Leipzig : 
F. C. W. Vogel. Paper covers M. 13; bound, M. 15. 


Ir is rather difficult to classify this book. It represents a very successful attempt 
to collect together in the form of short notes the most important practical points 
in every surgical problem that may present itself in general practice. It is therefore 
a book for reference rather than for reading, and it must presume access to or 
knowledge of larger text-books, because all kinds of apparatus and operations are 
referred to which are not illustrated or explained. A good many of the sections 
seem to suggest preparation for an examination rather than instruction for a practi- 
tioner. For example, the treatment of an ununited fracture is given under two 
headings and a choice of six methods, but with practically no indication as to the 
selection of a particular procedure for a particular case. There can be no question, 
however, about the book’s being closely filled with accurate information, so arranged 
and classified as to make it easy for reference. The fact that it has already reached 
a ninth edition in a country where new text-books of surgery appear every year is 
the best evidence that it has proved acceptable to those for whom it was written. 





A Text-book of Fractures and Dislocations, covering their Pathology, Diagnosis, 
and Treatment. By KeELLoccG SPEED, S.B., M.D., F.A.C.S., Associate Professor of 
Clinical Surgery, Rush Medical College, University of Chicago; Associate Attending 
Surgeon, Presbyterian Hospital, ete. Second edition, enlarged and thoroughly, revised. 
Medium 8vo. Pp. 952 + xiv, illustrated with 987 engravings. 1928. London: Henry 
Kimpton. 50s. net. 


THE second edition of this monograph has grown to 952 pages, and a good deal of 
important information has perforce to appear in small type. The work is undoubt- 
edly based on the considerable practical experience of the author in fracture surgery, 
which is well exemplified in the many excellent line drawings of radiograms; of 
actual fractures, and the sound advice offered in the treatment of various types of 
bone and joint injury. But when judged either as an exposition of surgical teaching 
or as a comprehensive text-book of reference, it suffers in comparison with the 
standard works. In almost every chapter the ‘setting’ is patchy ; there is no clear 
enunciation of principles followed by a logical development in sequence of methods 
of treatment and results. There is too often a strange lack of perspective ; thus 
twenty-seven pages are devoted to that uncommon injury ‘traumatic dislocation 
of the hip-joint’, which is presented with all the anatomical minutiz of the old-time 
surgeon, On the other hand, important and difficult complications are somewhat 
cursorily dealt with—for example, peripheral nerve injuries accompanying disloca- 
tions of the shoulder-joint and elbow fractures, The account of the pathogenesis 
of Volkmann’s contracture is also vague ; this subject has been much illuminated 
by modern experimental work which has a definite clinical application. In the 
treatment of this deformity the illogical operation of lengthening the individual 
tendons at the wrist is advocated. 

The chapter on carpal injuries—a subject on which the author is a recognized 
authority—does not do justice to his exceptional knowledge and experience, The 
over-elaborate classification adopted here could not possibly remain in the memory 
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of the most brilliant student for more than twenty-four hours, and is in striking 
contrast with the simplicity of Destot’s exposition of the same group of injuries. | 

On page 354 the dangerous hyperflexion position of the elbow after the reduc- 
tion of a supracondylar fracture is illustrated, with the forearm bandaged closely 
to the upper arm. In the text it is stated that each day after the reduction the 
position should be released and that the patient should actively extend the elbow. 
It may not be the author’s intention, but such advice encourages the use of early 
movements in this type of injury—a proceeding which is always disastrous. In 
the treatment of ankle fractures the Delbet ambulatory plaster is not mentioned. 
In spite of such blemishes, however, the book contains much valuable material for 
the consideration of the experienced fracture surgeon. 











A Text-book of Orthopedic Surgery for Nurses. By Puiip Lewin, M.D., F.A.C.S., 
Associate Professor of Orthopedic Surgery, Northwestern University Medical School, 
Chicago, etc. Demy 8vo. Pp. 353, with 340 illustrations on 161 figures. 1928. London 
and Philadelphia: W. B. Saunders Co. 15s. net. 


Tuts book is intended to give a general view of orthopedic surgery to nurses who 
have to carry out its principles. The author says: ‘‘ My purpose is not to bring 
the nurse to the operating room and close the door in her face, but to take her 
inside ; take her to the ward where orthop<dic cases are treated, to the plaster 
room, to the splint room, and to the brace shop, and make her work in these depart- 
ments interesting to her and beneficial to the patient.” 

The most important chapters for the nurse are those on plaster-of-Paris 
technique, the care of a child with a tuberculous joint, infantile paralysis (especially 
the prevention of deformity and muscle re-education), and operating-room tech- 
nique. The book is profusely illustrated, and our only criticism is that perhaps an 
attempt has been made to compress too much in a small space. There can be no 
doubt that, as so many of the chronic crippling diseases of children—such as polio- 
myelitis and tuberculosis—must be treated for long periods of time in sanatoria, 
where they are in daily contact with the nursing staff, it is a matter of great 
importance that the latter should understand the general principles of disease and 
the technical methods used in its treatment. We think that this book admirably 
fulfils this object. 








Les Arthrites gonococciques. By HENri MonpeEr, Professeur agrégé de la Faculté de 
Médecine de Paris ; Chirurgien des Hépitaux. Medium 8vo. Pp. 527, with 121 illus- 
trations. 1928. Paris: Masson et Cie. Fr. 70. 


In this work the author has collected not only his personal observations but also a 
vast amount of material from the literature of gonococcal joints. Without hesita- 
tion it may be stated that the volume contains more information on this subject 
than does any other work in existence. But whilst one cannot fail to admire the 
industry and enthusiasm of the man who has collected together so much material, 
the perusal of a book such as this leaves the reader with a feeling of depression. 
After all these researches and all this reading in libraries, how little real knowledge 
do we possess! The chapter on treatment, which is the longest in the book, is the 
gloomiest of all. The author passes in review every therapeutic measure that has 
ever been applied in the hope of curing a gonococcal arthritis. In each case he 
quotes the words of some exponent of the measure in question, and then proceeds 
to demonstrate that in more cases than not this form of treatment is likely to fail. 
He brings out the fact that there exist many forms of gonococcal arthritis which 
are resistant to all therapeutic weapons. Whatever be used—whether it be vaccine 
therapy, diathermy, radiant heat, serum therapy, congestion treatment, or massage— 
the condition of the joints becomes progressively worse and ends in destruction of the 
cartilages and ankylosis. 

In contradistinction to such an authority as Robin, who considered that 
gonococcal arthritis was eminently a medical complaint to be treated by medical 
methods alone, the author places considerable reliance on surgery as a means of 
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preventing these disastrous results. He recalls the fact that to Lister must be 
accorded the merit of having first introduced drainage of joints. In those cases 
which do not respond to medical treatment, and which appear to be progressing 
towards destruction of the articular cartilages and ankylosis, he urges that arthro- 
tomy is the right method of treatment. The chief difficulty likely to be encountered 
in carrying this out is that of maintaining free drainage, and he describes various 
techniques that have been employed to overcome this difficulty. 

It is somewhat surprising that in a work of this completeness scant attention 
has been paid to the subject of arthrectomy. Actually there are cases of ankylosis 
in a bad position for which arthrectomy is the one and only method of treatment ; 
particularly is this so in the case of the knee-joint, a joint which more than any 
other is likely to be the seat of an intractable gonococcal infection. If the author 
thinks, as he appears to do, that gonococcal joints are at least as amenable to surgical 
treatment as are tuberculous ones, surely he must consider that arthrectomy has a 
place in such surgery. 

The volume is well illustrated with photographs and skiagrams. Many of 
these strike the keynote of the book by illustrating failures in treatment. Most 
valuable of all, because of its completeness, is the bibliography that concludes the 
work. The book is not likely to be used otherwise than as a work of reference—it 
is too long and too negative in its attitude to suit the tastes of the average practi- 
tioner or even surgeon; but the mass of material contained within its covers, and 
the comprehensive bibliography, render it a valuable work of reference. 





Konstitutionspathologie in der Orthopadie. By Dr. Berta ASCHENER, Vienna, and 
Dr. Guipo ENGELMANN, Vienna. Medium 8vo. Pp. 312 + vii, with 80 illustrations. 
1928. Vienna and Berlin: Julius Springer. M. 28. 


Tus book is of a special and rather unusual character. It deals with the underlying 
causes of deformities. An introduction gives a review of the modern doctrines of 
heredity, which, as it is in a somewhat condensed form, is a little difficult to under- 
stand. This is followed by a consideration of intra-uterine causes of defects in the 
child, of which pressure of the uterine wall and anomalies of the amnion play the 
chief part. The authors are not prepared to receive Murk Jansen’s theories as 
reasonable. The body of the work consists in a discussion of various deformities 
in relation to the possible causative factors. In this consideration a very large 
space is devoted to the hereditary and familial aspects of these affections. 

The different forms of perverted growth, dwarfing, and gigantism are con- 
sidered in detail, but especially in relation to their causation. The systematic dis- 
eases of the skeleton, such as Paget’s disease and osteitis fibrosa cystica, receive 
very short consideration, but these two conditions are regarded as essentially the 
same. We think that the authors might well increase the attractiveness of their 
book by giving a larger proportion of illustrations as a relief to the exceedingly diffi- 
cult problems of heredity and causation which are their chief themes. The pictures 
of a family suffering from dysostosis cleidocranialis hereditaria, for example, give 
the reader a happy breathing-space in the midst of a most difficult volume. The 
work concludes with an extensive list of papers on the literature of the subject. As 
a book of reference on an obscure subject it is both useful and valuable. 





Plaies et Maladies infectieuses des Mains. By Marc Ise in, Ancien Interne des H6épitaux ; 
with a Preface by Cu. LENoRMANT, Paris. Medium 8vo. Pp. 218, with 66 illus- 
trations. 1928. Paris: Masson et Cie. Fr. 30. 


Tu1s book is a clearly written and well illustrated treatise on wounds of the hand, 
and, whilst there is little original matter, the whole subject is presented in a most 
readable form. The part dealing with infections is based largely on the well-known 
work of Kanavel, and follows faithfully the principles which he has laid down. 
Some of the methods described for uniting tendons and for making an artificial thumb 
from the forefinger are well illustrated ; these are not generally known in this country. 
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For those desiring a short guide to the treatment of hand injuries the book 
can be recommended. It does not, however, in any sense replace the larger works 
on this subject which are now well known. 





Konservative Frakturenbehandlung, By Dr. LEorpo_tp SCHONBAUER, Assistant in 
Surgery to the University Clinic, Vienna. Royal 8vo. Pp. 266 + viii, with 119 
illustrations. 1928. Vienna: Julius Springer. Paper covers, M. 16.50; bound 18.60. 

Any work proceeding from the clinic of von Eiselberg in Vienna at once commands 

our attention, owing to the very large amount of clinical material and the high 

traditions which obtain in that school for teaching. The present volume is rather 
difficult to place among the many recent books which have appeared on the subject 
of fractures. It is too small and brief to be in any way comprehensive, and it does 
not contain anything which is new or original. Even the short space devoted to 
this large subject is partly occupied by a consideration of fractures of the skull and 
the nerve complications thereof, which is a subject so entirely different from that 
of fracture of the long bones that it would be better dealt with in another volume. 
However, as a short and simple description of the conservative methods of treat- 
ment used in Vienna it is useful and instructive. The author takes a very reason- 
able view of the indications for operative treatment. He states that in simple 
fracture open operation restores the patient to functional activity more quickly 
than conservative in cases of the patella and the olecranon, but not in the case 
of the long bones. We are interested to find that Hackenbruck’s apparatus is still 
largely in use; it consists of a distraction apparatus fastened to the limb by 
plaster-of-Paris. We think that the book would be improved if the references to 
operative treatment were entirely omitted, because such references are either too 

short to be any use or else rather misleading—for example, open operation for a 

fractured clavicle is described and figured, although probably there is no long bone 

in which such an operation is less frequently required, and the method which is 
actually depicted is a most inefficient fixation with a single loop of wire. 

The letterpress is clear and concise and the illustrations are well chosen and well 
reproduced. There is a commendable recognition of the work of surgical schools 
outside Germany, 





Chronic (Non-tuberculous) Arthritis: Pathology and Principles of Modern Treat- 
ment. By A. G, TimBRELL FisHEr, M.C., F.R.C.S., Late Hunterian Professor, R.C.S., 
England; Surgeon with charge of Out-patients, the Seaman’s Hospital, Greenwich, 
ete. Demy 8vo. Pp. 282 + ix, with 186 illustrations and 93 plates. 1928. London: 
H. K. Lewis & Co. Ltd. 25s. net. 


Tue author of this small work, who has become a well-known authority upon the 
surgery of the joints, justifies the appearance of this new volume by presenting the 
subjects of osteo-arthritis and rheumatoid arthritis in relation to the physiology of 
the joints. and to experimental investigation. The great and most commendable 
feature of the book is the manner in which it is illustrated. Most of the drawings 
are from specimens in the Hunterian Collection or in the museums of the London 
hospitals. As an exposition of the pathological changes which the joints undergo 
in chronic arthritis, both macroscopic and microscopic, the book holds a very high 
place ; in fact we know of no treatise of the same size in which there is such a good 
collection of illustrations so beautifully reproduced. A large number of these have 
already appeared in the British JOURNAL OF SURGERY, a fact which is acknow- 
ledged by the author in the Preface. The disappointing feature of the work is the 
comparatively meagre sections which are devoted to treatment. 





Requisites and Methods of Surgery. By CuHartes W. Catucart, C.B.E., M.A., M.B., 
C.M. (Ed.), F.R.C.S, (Eng. and Ed.), Consulting Surgeon, Royal Infirmary, Edinburgh ; 
and J. N. Jackson Hartiey, O.B.E., M.B. (Ed.), F.R.C.S. (Eng. and Ed.), Surgeon, 
Cumberland Infirmary, Carlisle. Crown 8vo. Pp. 476 + viii, with 246 illustrations. 
1928. Edinburgh and London: Oliver & Boyd. 12s. 6d. net. 
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Tue student of twenty-five or thirty years ago was very familiar with a little book 
on practical ‘surgery by Caird and Cathcart. The work at present under review is 
a lineal descendant, and although it is a little larger it can still be carried in the 
pocket. It is a very useful book for students, containing chapters on ‘‘ Case-taking ”’, 
‘“* Bandaging ”’, ‘“‘ Wound Treatment ’’, “ Fractures ’’, ‘“‘ Minor Operations’, and 
many other details of the craft of surgery. There is an interesting addition, useful 
for men starting in practice, on “‘ Hospital Economy ”’, together with suggestions 
and plans by an architect for the erection of a simply constructed operating theatre. 








Manual of Surgery (Rose and Carless). By ALBERT CARLEss, C.B.E., M.B., M.S, (Lond.), 
F.R.C.S., Emeritus Professor of Surgery, King’s College, London ; Consulting Surgeon, 
King’s College Hospital, ete.; and Ceci P. G. WaKetey, F.R.C.S. (Eng.), Erasmus 
Wilson Lecturer, Royal College of Surgeons of England; Assistant Surgeon, King’s 
College Hospital, etc. Twelfth edition. Demy 8vo. Pp. 1544 + xii, with 639 illus- 
trations in the text, 17 coloured plates, and 78 special plates of radiograms. 1927. 
London: Bailliére, Tindall & Cox. 30s. net. 


WE extend our most, hearty congratulations to the authors of this well-known book. 
One of the original authors appears now to be spending his leisure time in travelling 
about to clinics overseas and in keeping himself abreast of current surgical teaching. 
The co-operation of one of the most active of the younger surgeons of King’s College 
Hospital has been invoked in the production of this new edition. An eloquent 
tribute to the work and influence of Listcr is given in the Preface. The alterations 
and additions in the text are especially in the direction of emphasizing the initial 
symptoms rather than the terminal phenomena of diseases, and laboratory methods 
of diagnosis are described more fully, while minute details of operations are given 
less space. We accord hearty commendation to the very full account which is given 
of fractures and their treatment, together with the special radiographic supplement. 
We rather doubt, however, the value of the chapter on military surgery, as it is too 
brief to be of any real use. A point on which the book seems to run a risk of losing 
its premier place among English text-books is that it is becoming too bulky, and 
we trust that the authors will see their way to cutting out some of the redundant 
material—such as the descriptions of alternative methods of treatment. 





Nachbehandlung nach chirurgischen Hingriffen. By Professor Dr. EpuARD MELCHIOR, 
Oberarzt der Chirurgischen Universititsklinik, Breslau. Royal 8vo. Pp. 339, with 
32 illustrations. 1928. Leipzig: Johann Ambrosius Barth. Paper covers,'M. 17.40 ; 
bound, M. 20. 4 


Tus carefully written book is intended to be a guide for both the student and the 
practitioner in order to help them to understand the nature and treatment of the 
various complications and accidents which may arise after operations. A large part 
of the book is devoted to the consideration of general principles of disorder and 
treatment. Disturbances of the respiratory tract, the circulation, the stomach 
and intestines, are described systematically. First, loss of blood and difficulties of 
feeding are discussed in some detail. In considering the length of time that patients 
should remain in bed after operations, the author takes a position intermediate 
between the extremes advocated by various authorities. That is to say, whilst he 
advises that patients who have had operations on the head or chest should get up 
one or two days afterwards, yet he advises the retention in bed of hernia cases for 
at least ten days, and he further admits that getting patients up early does not 
prevent the possibility of pulmonary embolism. In discussing the treatment of 
the more important complications after operations the author offers a considerable 
number of alternative methods. Perhaps this is liable to leave the reader in some 
doubt as to which he should choose—for example, in the treatment of ileus the 
uses are described of various purgatives administered by injection into the circula- 
tion. Not only are the older remedies such as atropine, strychnine, and pituitrin 
mentioned, but also the active principles of senna and cascara under the names of 
sennatin and peristaltin are put forward as reliable methods of treatment, and we 
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feel that this multiplicity of remedies is bewildering rather than helpful. Only 
five chapters are devoted to special operations as against thirty-two chapters 
descriptive of general principles. We think that the description of special opera- 
tions and their after-treatment is of considerably less value than the first part of 
the book. It is curious to see what is almost identical with a Thomas’s splint 
described and figured as Bruns’s walking splint. As a book of reference in cases of 
difficulties and complications after operations we think this work will be of great 
value. 





Lehrbuch der Chirurgie. By Professor Dr. C. Garrrt, Bonn, and Professor Dr. A. 
BorcuarpD, Berlin. Sixth edition. Royal 8vo. Pp. 752 + xxii, with 590 illustrations 
(some partly in colour). 1928. Leipzig: F. C. W. Vogel. Paper covers, M. 36; 
bound, M. 40. 

Tus well-known German text-book of surgery was first published in 1920, and the 

fact that it has already reached a sixth edition shows that it has found ready accept- 

ance among those for whom it was written. It represents an attempt to solve the 
very difficult problem of giving a short and clear exposition of surgical principles 
without encumbering the matter with many technical details. When this attempt 
is made by two such well-known teachers as Garré and Borchard it at once commands 
our attention. The present edition has a special and pathetic interest because of 
the fact that its senior author died just after he had completed his contribution. 
After a short and stimulating chapter on the teaching and learning of surgery 
and still shorter sections on the arrest of hemorrhage, the treatment of wounds, 
and anesthesia, the great bulk of the work is devoted to a description of regional 
surgery. In presenting an account of the injuries and diseases of each part of the 
body only those subjects are taken in any detail which are of common occurrence 
and of great practical importance. The selection and execution of the illustrations 
‘have been carried out with great judgement. At the end of the book is a short 
synopsis of the different surgical regions of the body with a special view to aiding 
diagnosis ; this summary is, however, almost too compressed to be of much practical 
value. The last chapter deals with operative surgery, and is evidently designed 
for the purpose of conducting a course on the dead body. The ligature of arteries 
and the old classical but now obsolete amputations are described in a detail which 
they do not deserve. The most notable omission from the book is the absence of 
any reference to general surgical diseases, such as septicemia, tetany, and syphilis, 
and in a book which mainly deals with general principles we regard this omission 
as important. 





Operative Surgery. By J. SHetron Horstey, M.D., F.A.C.S., Attending Surgeon, St. 
Elizabeth’s Hospital, Richmond, Va. Third edition. Royal 8vo. Pp. 893, with 756 
illustrations. 1928. London: Henry Kimpton. 63s. net. 


A USEFUL short chapter on general considerations is followed by another on surgical 
drainage, which is regarded as helping nature’s effort to extrude a foreign substance 
by reversing the flow of lymph. There is a somewhat sketchy chapter on operative 
technique. Eight small figures and half a page of description are given to Grant’s 
method of tying a reef knot with forceps, which is excessive. 

Chapter 7 deals with the suturing of blood-vessels. The author’s ingenious and 
simple spring staff for triangulating the ends of the vessel makes the operation 
look easy, and laboratory workers should note it. In surgical practice the occasions 
when suture is preferable to ligature must be very rare. The indications are clearly 
set forth and the descriptions are excellent. Peri-arterial sympathectomy is also 
discussed. We have so much to learn about the balance of the arterial and venous 
circulations that the author is wisely non-committal. Early senile gangrene, which 
is omitted, is certainly more an indication for it than is a painful amputation stump. 
This chapter is one of the best in the book, and is followed by a short one on reversal 
of the circulation in ‘which the experimental findings with the fallacies of the 
procedure are well described. Twenty-seven pages follow on the ligation of blood- 
vessels, the selection being judicious. There is-no mention of the stay-knot of 
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Ballance and Edmunds. Few of us have known of a ligature slipping off a divided 
main vessel. Two ligatures are recommended for the proximal end. The reviewer 
has sometimes placed a transfixion ligature beyond his first one from apprehension, 
but a muscle-flap is better. Chapter 10 on aneurysm and Chapter 11 on arterio- 
venous aneurysm are both masterly. In all the part of the book dealing with the 
blood-vessels the experimental work done by the author and his son has clearly 
influenced the excellent presentment of the subject. 

Chapter 14, a new one, discusses the causes of cicatricial contracture and forms a 
fitting introduction to Chapter 15 on plastic surgery. The remarks on venous stasis 
as a cause of the death of a pedicle-flap are particularly valuable. This chapter 
as a whole is clear and complete ; some of the descriptions have evidently been 
rewritten from Davis’s work, which is freely quoted. We confess to having had 
no need to use the Catlin knife and elevate the epidermis in cutting a Thiersch graft : 
there is no one method, and much depends on the sharpness of the razor and the 
contour of the thigh. 

Chapter 17 is a well-balanced one on the operative procedures on the skull and 
brain. Souttar’s craniectome should be mentioned and its use figured in a future 
edition. The subject of anesthesia also requires consideration here. 

Chapter 22 deals with the thorax. From the description of a case of cardio- 
lysis, the impression is received that the sole object is to free the pericardium from 
the chest. An impeded heart hypertrophies, and no doubt freeing the heart from 
the pericardium is also advisable in some cases. The excellent results when the 
bony restraint is removed are not mentioned. Sufficient emphasis is not given to 
the more usual combination of decortication of the lung with the Estlander opera- 
tion. In the reviewer’s experience the lung if sufficiently freed is never too old to 
expand if its substance has not been the site of abscess. The subject of abscess 
of the lung should be introduced by pointing out that at least three months upside- 
down drainage six times a day per vias naturales with respiratory disinfection should 
be carried out first; the drainage operation will then seldom be required. The 
descriptions of it'and of lobectomy are good. Operations on the heart for wounds 
and mitral disease are given; the useful fact that a stab wound of a ventricle does 
not bleed during systole is not mentioned. Cutler’s incision for valvulotomy is just 
where aneurysm of the ventricle usually arises in a syphilitic patient : Souttar’s 
method seems on the whole to be of better promise. Phrenic avulsion and thoraco- 
plasty are considered in their separate and joint aspects. A good chapter closes 
with a description of excision of the scapula and clavicle. 

The author is evidently a great advocate of pyloroplasty, and his own method 
is well described. There is a redundancy of figures for gastro-enterostomy with 
and without clamps. ‘“ Inversion (of the stump of the appendix) produces a begin- 
ning intussusception and a protuberance on the mucosa of the cecum which may 
possibly be the starting point for ulceration or for cancer”. The facts have yet 
to be demonstrated. Bunt’s diverticulum can often be seen at a second operation 
and appears to be of no clinical importance at all. Battle’s incision should be 
described as well as McBurney’s. 

This book is essentially modern. There is one reference to the last century 
(1884) and one to 1901; most of the others are to post-war articles. A short 
historical résumé of the evolution of any main operative procedure, with the reasons 
for the chief modifications and the late results of them should be a sine qua non in 
a book of this size, as it makes the study of the subjects so much easier. Through- — 
out the work operative technique is frequently referred to as the ‘surgery’ of the 
subject—which it is not. The work as a whole could be improved by the rearrange- 
ment of certain parts, by omissions, and by additions, and the readability of it by 
using heavier type for heading paragraphs. Misprints are few, some of those 
noticed being on pages 72, 697, and 866. The reference in the last line of page 798 
is incorrectly given. Occasionally the diction needs amending, as on page 703, “ It 
is highly important to lose no more blood than possible”. The illustrations are 
excellent and well reproduced. If they were headed and numbered for each opera- 
tion, the descriptions beneath would shorten the text very conveniently and allow 
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of the insertion of more important matter. ‘‘ The gloved fingers of the assistant ” 
are conspicuously absent, and so are illustrations of instruments except where 
necessary. The index is excellent and renders the eighteen-page list of illustrations 
superfluous. The book evidently records experience, notably in the accounts of 
some of the laboratory work. It should be of value to the profession. 





A Text-book of Surgical Diagnosis. Edited by A. J. Watton, M.S., F.R.C.S., B.Sc., 
M.B., Surgeon, London. Hospital; Late Hunterian Professor, R.C.S., England. In 
two volumes. Medium 8vo. Pp. 1121 + xi, with 570 illustrations. 1928. London: 
Edward Arnold & Co. 68s. net. 


THE work is edited by one occupying an eminent position in the profession. In 
his preface the editor says, “‘ the weakness of modern surgery lies in diagnosis ”’, 
and offers these volumes as a help towards the remedy. He has contrived, as he 
claims, to have brought together the contributions of no fewer than fifty-two men, 
almost all of whom have unusual knowledge and experience in their subject. Five 
of his contributors are from the provinces, and one (Dr. Allen B. Kanavel) writes 
from Chicago the chapter on “‘ Acute Infections of the Hand ”—a subject in which 
he is the acknowledged expert. 

The book covers the whole range of surgery ; it includes articles on ‘‘ Suppura- 
tion and Inflammation’ (Sir George Lenthal Cheatle), on ‘‘ Shock, Collapse, 
Delirium, Hzmorrhage and Hzmophilia ’’ (Russell Howard), ‘‘ Specific Infections ” 
at home and abroad, very widely spread articles on orthopedic subjects, and chapters 
on such special branches as the “ Pituitary Gland ”’, “ Thyroid and Parathyroids ”’, 
‘Thymus and Carotid Bodies”’’ (by the editor). The ‘“‘ Female Genital Tract ” 
and “ Genito-urinary Surgery ” are adequately dealt with by well-known authorities. 
The ‘“‘ Nose and Pharynx”’, the “ Larynx and Air-passages ’’, and the ‘“ Ear” are 
very carefully written (Norman Patterson). Mr. P. N. Panton contributes an all- 
too-short chapter on ‘‘ Diagnostic Use of Laboratory Methods”. Dr. Sequeira and 
Mr. David Lees, of Edinburgh, write respectively on ‘‘ Syphilis ’’ and ‘*‘ Gonorrhcea ”’. 

The editor hopes the book will be of “* real service to the busy practitioner ”’, 
and doubtless there are many grounds for such a pious hope, but at the moment 
of review one happened to have an obscure case of jaundice under one’s care—a 
by no means uncommon type of case. Acting as a ‘busy practitioner’, one hoped 
to solve the problem by reference to the index in this book, only to be met with 
two references, one to ‘hemolytic jaundice’, the other to ‘acute pancreatitis’. Such 
a book might well have discussed the diagnosis of jaundice in a separate chapter, 
with all the tests, symptoms, and signs put down succinctly. It would be impossible 
to offer serious criticism of any individual article; they are uniformly excellent. 
The very nature of the book makes the articles departmental and not coherent with 
one another. Some are too full and others too short—no different result could have 
been arrived at with so numerous and diverse a body of contributors. 

For the surgeon and the student the book is eminently desirable, and it is a 
great contribution to surgical literature. Such serious criticism as can be made— 
and it is serious—is in the choice and reproduction of many of the illustrations, 
particularly the radiograms. They are not worthy of the book. Many of the 
photographs only feebly show what is intended, some do not show the intention 
at all. 





Die Chirurgie des Land-, Schiffs-, und Kolonial Arztes. By Professor W. voN OETTINGEN. 
Royal 8vo. Pp. 388 + xx. 1928. Dresden and Leipzig: Theodor Steinkopff. Paper 
covers, M. 18; bound M. 40. 


THE author of this book, who has been working for the last five years in South 
America, has been impressed with the need for providing a short synopsis of surgery 
for the needs of those busy country practitioners or ship’s doctors who cannot be 
burdened with large text-books and who have no access to reference libraries. 
There can be no doubt that he has succeeded in condensing an enormous amount 
of useful information into a small compass, but the question must arise whether 
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information in such condensed form will be of much value to those who are really 
seeking enlightenment—for example, all the injuries of the lower limb, including 
fractures and dislocations, are described in ten pages. In regard to treatment, 
the absence of any illustrations or diagrams is a great drawback. The book con- 
cludes with a short list of what is regarded as the best equipment in the way of 
instruments, apparatus, and drugs for the country doctor. 





Surgical Nursing and After-treatment: A Handbook for Nursesand Others. By 
H. C. RuTHERFoRD Dar.in¢, M.D., M.S. (Lond.), F.R.C.S. (Eng.), F.R.F.P.S. (Glasgow), 
Surgeon to the Coast Hospital and Lidcombe State Hospital, Sydney, N.S.W.. Third 
edition. Pp. 626, with 149 illustrations. 1928. London: J. & A. Churchill. 8s. 6d. net. 


Ir is only right and proper that every large school of training for nurses should 
have its own text-book of instruction written by the teachers of the school. The 
present volume represents an Australian text-book for the nurses of Sydney. The 
fact that it has already reached its third edition is sufficient to show that the book 
has been appreciated. It contains a very full account from a nurse’s point of view 
of general surgical principles, operations, and after-treatment. It is divided into 
two sections, the first dealing with general surgical nursing and the second with 
regional surgical nursing. The book is well illustrated by many pictures of surgical 
appliances, pathological processes, and operations. A very useful appendix, dealing 
with weights, measures, prescriptions, and nursing methods concludes the volume. 
The book represents a very high standard of nurses’ training. 





Diseases of the Larynx, including those of the Trachea, Large Bronchi, and Gsophagus. 
By Harotv Barweti, M.B. (Lond.), F.R.C.S. (Eng.), President of the Section of 
Laryngology, Royal Society of Medicine, etc. Third edition. Demy 8vo. Pp. 278 + xv, 
illustrated. 1928. London: Humphrey Milford. 12s. 6d. net. 


THE advance of laryngology since the second edition of this book was published in 
1910 has necessitated very considerable additions, particularly in the direction of 
endoscopic methods and in regard to the treatment of malignant disease of the 
larynx. The work has always been somewhat unusual in confining itself to diseases 
of the larynx, but in the first edition the author was eminently successful in 
achieving his object of supplying a manual suitable for the general physician, sur- 
geon, and student. The additions now made to bring the work up to date have 
reached the same high standard as the original work. The illustrations are many 
and excellent, and those drawn by the author from his own cases representing the 
mirror pictures of the larynx in various conditions should prove of particular value. 
The book can be cordially recommended as a small. but very comprehensive and 
up-to-date treatise on diseases of the larynx. 





Plastic Surgery of the Orbit. By J. EastmMaN SHEEHAN, M.D., F.A.C.S., Professor of 
Plastic Surgery, New York Post-graduate Medical School and Hospital, etc.; with a 
Preface by PIERRE SEBILEAU, Professeur de la Faculté de Médecine de Paris. Imperial 
8vo. Pp. 348 + xxi, illustrated. 1928. New York: The Macmillan Co. 50s. net. 


Tuis book is the second of the author’s important contributions to the rapidly 
growing literature of plastic surgery. In it he has adhered to his evident conviction 
that it is wiser to write in great detail about a single branch of the subject than to 
skip incompletely over all its branches. To some extent the title of the book belies 
its contents, for there is included much material of general plastic interest to make 
up, as it seems, for the limited scope of the plastic work possible in the region under 
consideration. 

The chief appeal of the book will be to the eye surgeon who wishes to extend 
his knowledge of plastic procedures in general and of their application to his field 
of activity. The student or graduate desiring to take up plastic work as a specialty 
will hesitate to purchase a volume of this size and price for instruction in so small 
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a branch, while the already-trained plastic surgeon will not wish to read through 
much with which he is already conversant before reaching the descriptions of 
operations in Part 3. The seventy-odd pages devoted to the anatomy and physio- 
logy of the skin, the preparation and after-care of patients, skin-grafts, and general 
surgical considerations are, however, very ably written and contain many original 
ideas. The reference to “‘ what might appear at first glance to be over-elaboration 
of some of the earlier chapters ’” is perhaps necessary, for we cannot imagine that 
many patients would submit to the extensive pre-operative treatment recommended 
in them. Repeated steaming of the face skin, removal of comedones, cleansing 
with carbon tetrachloride, and various forms of light treatment may represent 
precautions. which will give a slightly increased chance of successful results, but we 
feel that their application would prove impracticable in 90 per cent of cases. The 
disfigured patient has usually taken a long time to produce sufficient courage to 
seek treatment and, once having embarked upon the journey, is impatient to reach 
its end. 

An interesting preface by Pierre Sebileau, of Paris, is followed by an unusually 
long one by the author. The latter is particularly well written and amply justifies its 
length. In it is pointed out the unreasonableness of blaming unqualified persons who, 
without sufficient surgical knowledge, have tried to free people of those inferiority 
complexes which are constantly associated with disfigurement and deformity, unless 
we are prepared to substitute skilled qualified assistance and unless we spread know- 
ledge of the possibilities of modern reconstructive surgery amongst members of the 
general medical profession so that sufferers may be guided to competent sources of 
treatment. With this is intimately connected the need for realizing that functional 
restoration rather than cosmetic improvement is the most important concern of the 
true plastic surgeon. 

Patience, capacity for unlimited care over detail, and artistic aptitude are 
rightly stressed as necessary qualifications in the surgeon. Paraffin injections are 
justifiably condemned and a special appendix on this subject is wisely included 
later. The keloid scar is aptly styled the ‘sword of Damocles’ of plastic surgery. 
Later in the book the use of hygroscopic threads and exposure to X rays are men- 
tioned as useful forms of treatment. We are surprised to find no mention of radium 
treatment in this connection. 

Part 1 is chiefly concerned with the anatomy and physiology of the orbital 
region. Beautifully illustrated and clearly written, these pages serve a_ useful 
purpose in collecting together a fund of information which ordinarily would call 
for reference to a number of separate text-books. In Plate VI the internal carotid 
artery is wrongly labelled ‘external carotid’. Part 2 deals with various general 
considerations. Local anesthesia is reeommended, general anesthesia being reserved 
for children and very nervous adults. For the latter the double-tube endotracheal 
method is advised, and it is interesting to find an appendix describing this method 
in detail and written by I. W. Magill, of London, who first introduced it. 

The importance is stressed of clean incision at right angles to the skin surface 
and arranged when possible in accordance with Langer’s lines ; of delicate handling 
of all grafts and indeed all tissues ; of careful hemostasis with a minimum of ligature 
material ; of avoiding tension on skin edges ; and of early removal of sutures and 
covering dressings. The use of chop-sticks for handling grafts is an innovation. 
Metal clips for skin suture are condemned, and rightly so. As indicating the 
thoroughness of this section, reference may be made to instructions about hard 
beds without pillows for several days after operation ; soft food to save chewing ; 
non-residue diet, pure vegetable aloin (calsalettes), lactic oats, and even a prescrip- 
tion for a mixture for stimulating the circulation and activating kidney elimination. 

A full description is given of all forms of free grafts, and Ferris Smith’s pressure 
bags are given well-deserved notice. The mucous-membrane graft, advocated for 
restoration of eyelid lining, is carefully described. That obtained from the middle 
turbinate is stated to be the best match for ocular conjunctiva. An outline of the 
processes by which vitality is established in grafts and flaps and of the various 
means of ensuring that these processes shall act to their fullest extent makes very 
interesting and instructive reading. 
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Part 3 gives full descriptions of operative procedures, all profusely illustrated 
by clearly drawn diagrams. There are very few photographic records of actual 
results. Transplantation of single hair follicles for the replacement of eyelashes 
sounds somewhat fantastic, but statistics are given of many successful cases by 
Krusius, whose special instrument is illustrated. A considerable amount of space 
is devoted to the very difficult correction of marginal notches, and emphasis is laid 
on the necessity for keeping the line of surface approximation away from that of 
the tarsal reunion. The history of the treatment of blepharoptosis is reviewed and 
new operations by de Bascovics are fully described. Dacryocystitis, a condition not 
usually treated by the plastic surgeon, is fully covered, and a very clear description 
is given of the Dupuy-Dutemps operation for anastomosing the tear duct to the 
nasal mucous membrane. Several well-illustrated pages are devoted to rotation 
flaps, and due reference is made to the work of Esser and Imre in this connection. 

We think it a pity that eleven methods of treating ectropion should have been 
resuscitated, for the author admits that very few of them are applicable to the cases 
which come into the hands of the plastic surgeon. More emphasis laid on this point 
might reduce the number of mutilated eyelids produced by what may be described 
as meddlesome surgery which has failed to analyse the nature of the deformity. 
It is not understood what is meant by a ‘hollow’ mould of Stent in the description 
of the treatment of ectropion by Thiersch grafting. 

In Fig. 175, illustrating the operation of canthotomy, the sutures appear to be 
running in the wrong direction, and in the legend to Fig. 176 ‘Cantrorraphy’ is 
evidently a printer’s error. The general arrangement of the book is good, but there 
is some avoidable repetition. 





Die Korpereigene freie Fascienverpflanzung: ihre experimentellen Grundlagen und 
ihre praktische Anwendung. By Dr. Ernst K6nic, Privatdozent fiir Chirurgie ; 
Asst. der Chirurgischen, Universititsklinik, K6nigsberg i. Pr. With a Foreword by 
Professor Dr. M. KirscHNER. Royal 8vo. Pp. 302 + vi, with 118 illustrations and 
2 coloured plates. 1928. Berlin and Vienna: Urban & Schwarzenberg. Paper covers, 
M. 20; bound, M. 23. 


Tuis is a very useful monograph on a subject of great practical importance. It 
is clearly written and well illustrated, and comprises both experimental and practical 
work published by more than six hundred workers, references to whose articles 
appear in a classified list at the end of the book. As the author himself remarks, 
the various operations for which free fascia transplants have been used vary very 
much in their value. It is quite possible that in many cases simpler operations 
might be used to effect the same result ; but on the other hand, a well illustrated 
book like the present is a most valuable work of reference for those engaged in 
practical surgery. It is no doubt chiefly in connection with the injuries and para- 
lysis of the limbs that fascia transplantation finds its most useful indication, but in 
the repair of cranial and abdominal defects also it is probably superior to any other 
method. There are two points in which we think that this very practical book 
might be improved. One is the consideration of the method of cutting out the 
fascial strips ; there are now various mechanical devices by which a long strip of 
fascia can be removed without an extensive incision, but these are not referred to. 
The other point is a discussion of the ultimate fate of the transplanted fascia, and 
particularly whether its structure and elasticity are preserved. 





The Essentials of Otology. By Grorce BirmincuaM McAuttrre, A.B., M.D., F.A.C.S., 
Assistant Professor of Otology, Cornell Medical College ; Oculist and Aurist, Miseri- 
cordia Hospital, New York. Demy 8vo. Pp. 117 + xv, illustrated. 1928. London: 
Humphrey Milford. 16s. net. 


In the opening words of the preface, ‘‘this book is the embodiment of the method 
of teaching that the author has used for twenty-five years”. It is intended as a 
practical and easily understood presentation for the student, and from the point 
of view of the author’s students, it will no doubt serve a useful purpose in supplying 
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them with a permanent record of his teaching; but for the student in general its 
value is more doubtful. The reviewer has found it very difficult to read with under- 
standing, chiefly owing to what seems to be the unsystematic way in which the work 
is set out. An attempt is made to describe practical details of examination which 
can only be taught on the patient. In a small work designed for the junior student 
as many as sixteen illustrations should not have been devoted to the description of 
one particular operation. The reviewer feels that the work should be retained for 
use in the clinic in which it has originated. 





The Mechanics of the Digestive Tract: An Introduction to Gastroenterology. By 
Wa ttTeER C, AtvArEz, M.D., Associate Professor of Medicine, University of Minnesota 
(The Mayo Foundation). Second edition. Medium 8vo. Pp. 447 + xix, with 100 
illustrations. 1928. London: William Heinemann (Medical Books) Ltd. 31s. 6d. net. 

Tue ‘first edition of this book, published in 1921, set out to describe and to prove 
the theory that the movement of the contents of the digestive tract depended upon 
what the author called a ‘rhythmic gradient’. Such a gradient was apparently 
actuated by metabolic processes and was independent of nerve influence. This is 
the second edition of the book, and it is practically new in that in expanding the 
theory it enters into and discusses the mechanics of the digestive tract as influenced 
both in health and disease by what may be called extrinsic action. 

After describing the ‘ underlying metabolic gradient’, the author discusses 
in detail the cesophagus, the stomach, the duodenum, and the small and large 
intestines. His account of the movements of the stomach is of great interest ; he 
deals with the pain of ulcer, the effect on movements of the stomach of disease or 
of mutilation by operation, the modus operandi of a gastro-enterostomy, and devotes 
a chapter to the pylorus and duodenal cap. 

It would be wrong to suppose that the book is useful only to the research worker, 
although it is true that the last chapter, which gives an account of technical methods 
and apparatus, is essentially so. One can imagine the ordinary operating surgeon 
keenly interested in almost every paragraph. Chapter 21 is a description of the 
mechanics of the gall-bladder, most attractively written and of exceeding interest. 
Chapter 25, on reverse peristalsis and its symptoms, must be of great utility to 
both surgeon and physician. Chapter 26, on flatulence, is a remarkable dissertation 
on this very trying condition and will well repay close attention. The book teems 
with statements which bring the reader to a sudden stop amazed at contradictions 
of many of the things taught him as a student—for example, it comes as a shock 
to the surgeon to find that the giving of milk increases the rate of progress of food 
residues through the small bowel. 

The illustrations are remarkably well reproduced. The photographs of distin- 
guished physiologists and other research workers are particularly welcome and 
interesting. The quality of the paper and of the printing is unimpeachable. Taken 
in all, this book is one of the most interesting we have had the pleasure of reading, 
and whilst one cannot by any means agree. with the views expressed by the author 
or with the deductions drawn from the experiments, one cannot help being fascinated 
by his ingenuity. 





The Injection Treatment of Varicose Veins. By A. H. Douruwaire, M.D., M.R.C.P. 
(Lond.), Assistant Physician to Guy’s Hospital. Third edition. Crown 8vo. Pp. 
51 +x. 1928. London: H. K. Lewis & Co. Ltd. 4s. net. 
Tue success of this small book, which has justified the publication of a third edition, 
is the best evidence of its usefulness. It presents a careful account of what is now 
recognized as a simple, safe, and useful method of treating varicose veins. It is 
based upon an experience of nearly 2000 cases, and the author therefore considers 
himself justified in describing the essential procedure as perfectly simple, easy of 
performance, invariably effective, and quite safe if employed with reasonable care. 
He claims that the worst cases of varicose veins are those in which the most brilliant 
results are obtained. In the new edition the main changes relate to alternative 
solutions which the author has found useful. In the majority of cases he uses 
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quinine and urethane, and he now suggests that the following solutions are some- 
times useful—namely, a mixture of sodium salicylate and sodium chloride, sodium 
chloride alone, or a 66 per cent solution of glucose. He does not support the 
suggestion of ligaturing the internal saphenous vein at the same time that the 
injection is made. 





Etude chirurgicale des Gangrénes juveniles par Artérites chroniques non-syphili- 
tiques. By Raymonp Lersovict, Ancien Interne des Hopitaux de Paris, Medium 
8vo. Pp. 230, with 20 illustrations, 1928. Paris: Gaston Doin et Cie. Fr. 25. 


THIS monograph summarizes in a very convenient form our present knowledge of 
pre-senile gangrene, its pathology and treatment. The pathological appearances 
of the peripheral vessels and nerves are described and figured by microphotographs. 
The author attempts to classify pre-senile arteritis—following Moulonguet—into 
Buerger’s disease and pre-senile arteriosclerosis, and he believes that discrimination 
is only possible in early stages. The chief etiological features are discussed—the 
susceptibility of Jews, and the influence of tobacco, cold, and infection. The 
mechanism of production of gangrene is dealt with and the paramount influence of 
obliteration of distal vessels demonstrated. Experiments on venous ligature are 
reported and its transitory result is shown by tracings. The symptomatology and 
hematology are discussed and the clinical forms of arterial disease in the young set 
forth. 

The estimation of the vitality of the limb is perhaps the most important section 
of the book. The author believes that Pachon’s oscillometry, while very valuable, 
is not entirely accurate. He considers lipiodol injection to be the most valuable 
means of estimating the vascular efficiency. An account is given of the differential 
diagnosis, and the medical methods of treatment are compared, with favourable 
emphasis on that of Silbert, who uses 5 per cent sodium chloride intravenous 
injections, and claims by their use a very gratifying avoidance of amputation so 
long as the patient abstains from smoking. The author’s main thesis appears to be 
that amputations which are now performed for gangrene might safely be done more 
distally if the methods of investigating the vitality of the limb were used. 

The book is thorough and impartial, and should be read by all who are inter- 
ested in the subject. 





Endokrinologie. !{Edited by Professor Dr. LEoN AsHER (Berne), Professor Dr. ARTHUR 
Brep. (Prague), and Professor Dr. HANs,GUNTHER (Leipzig). Vol. I, Part 1. Royal 8vo. 
Pp. 80, with 15 illustrations in the text and 2 plates. 1928. Leipzig: Johann 
Ambrosius Barth. M. 36 per volume. 


Tuis marks the beginning of yet one more review system dealing with medical 
subjects. It consists of twelve monthly parts, each of which contains two or three 
original articles in the nature of critical reviews, and then follows a series of abstracts. 
from current literature relating to the problems of the endocrine glands. 

The scope of the articles ranges over biological problems in the animal and 
plant kingdoms as well as those of the human being. The first number contains 
articles by de Quervain on infantile myxcedema ; by Zondek upon the influence of 
the pituitary upon ovulation during pregnancy; and by Kisch on the adrenal 
tissues of the torpedo fish. No doubt this new journal will prove of very great 
value to research workers, 





Surface Anatomy, By Artruur Rosinson, M.D., F.R,C.S., |Professor of Anatomy in the 
University of Edinburgh; and E. B. Jamieson, M.D., Lecturer on Anatomy in 
the University of Edinburgh. Royal 8vo. Pp. 175 + vii, with 38 illustrations, of which 
24 are coloured. 1928. London: Humphrey Milford. 15s. net. 


Tuts "supplies an accurate and lucid account of the relations of the different tissues: 
of the body to the surface, and fortunately for its value to the student it contains. 
a great deal more. If the ultimate aim of the student learning anatomy is the study 
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of medicine and surgery, writers of text-books of anatomy must have that view- 
point always before them. It is doubtful whether this book will appeal widely to 
men revising their anatomy for surgical examinations, because, being written by 
two ‘pure’ anatomists, it has none of: that clinical insight which such readers very 


naturally seek. 





Traite d’Urologie. By G. Marion, Professeur agrégé a la Faculté de Médecine de Paris ; 
Chirurgien du Service Civiale (H6pital Lariboisiére). Second edition. Royal 8vo. In 
two volumes. Pp. 1192, with 482 illustrations and 31 coloured plates. 1928. Paris: 
Masson et Cie. Fr. 200. 


THE first edition of Professor Marion’s book was reviewed in this JouRNAL in July, 
1922. In his preface to the second edition, which has been entirely recast, the 
author points out that certain chapters have been added in order to incorporate 
in the work recent advances in urology; they are on the subjects of cystography, 
pyelography, cystoscopic appearances, renal infarct, the interureteral bar, congenital 
hypertrophy of the neck of the bladder, the surgery of the urinary tract in diabetics, 
and vesical biopsies. 

These two handsome volumes more than maintain the standard of excellence 
of their predecessors; the illustrations are beautifully reproduced, and, as was 
pointed out in the review of the first edition, the work is well worth buying for these 
without the text ; we consider the microphotographs and the anatomical pictures 
to be the best we have seen. At the end of the second volume are placed a list of 
drugs which the author considers useful in genito-urinary surgery and a list of diets. 
The section on the technique of both the major and minor operations follows. 
We feel doubtful of the advantage of this segregation, and should prefer to have seen 
this part of the work scattered through the two volumes in the appropriate sections. 
We are sure that this book will retain its place amongst the standard treatises on 


genito-urinary surgery. 





Rontgenology. By Professor ALBAN K6éHLER, Wiesbaden, Ex-president of the German 
Réntgen Society, etc. Translated from the fifth German edition by ARTHUR TURNBULL. 
Royal 8vo. Pp. 556 + xviii, with 324 illustrations. 1928. London: Bailliére, 


Tindall & Cox. 42s. net. 


Tus book is proclaimed to be of outstanding merit by the eminence of its author, 
by the rapidity with which it has reached the fifth edition in the original language, 
and by the very enthusiastic way in which it is introduced to our notice in its English 


guise by the various eminent people who join in the Preface. We never remember, 
by the way, having seen a book before which has five Prefaces and a Foreword. 
The work deals with borderline conditions between mere anatomical variations 
and actual disease; it makes no attempt to describe or picture the ultimate or 
completed conditions of disease. Everyone familiar with the difficulty of X-ray 
diagnosis must welcome this most useful aid to their problems. Nearly three 
hundred pages are concerned with the description of the skeleton and the bones and 
joints. Of this part, that which deals with the hand and foot contains the greatest 
amount of information and detail, and we consider that the illustrations of the 
variations which occur in growth and development of these bones alone make the 
book well worth possessing. The author’s name is generally known in this country 
in connection with that curious mal-development of the tarsal scaphoid concerning 
which there is still much doubt. The normal order of ossification, its common 
varieties, and the many abnormal bones which may be discovered in the hand or 
the foot, are all very carefully described. The latter half of the book is occupied 
with a description of the contents of the thorax and abdomen. The variations 
in the form and position of the heart are given in great detail and illustrated by 
a number of outline sketches. Pyelography and cystography are given only a 
passing reference. ie 
The manner in which the book is illustrated is notable. The great majority 
of the illustrations take the form of line drawings. We very heartily commend 
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this feature, because X-ray pictures cannot be presented so as to show detail without 
viewing the negative by transillumination. It is much better therefore to give a 
clear diagram than a confused reproduction of a radiogram: the four illustrations 
(Fig. 88) of possible fractures and displacements of the caleaneum are a very good 
example of this. There are, however, two very definite criticisms which we would 
make of the book. One is that the great majority of the illustrations have not 
any legend attached to them, and it is therefore necessary to search the text to find 
the explanation of each picture. The other is that in relation to important diseases 
such as tuberculous disease of the spine, sacro-iliac joint, or hip, there might well 
be a few typical illustrations of the earliest manifestation of the disease. For 
example, this disease of the hip-joint is dismissed in less than one page, although 
of course it is true that a great many of the other pages describe other conditions 
which have to be distinguished from tuberculous hip. 

We have no hesitation in saying that the book is quite invaluable for purposes 
of reference, and we congratulate both the publisher and translator on having brought 
this work within the reach of English readers. 





Collected Papers of the Mayo Clinic. Edited by Mrs. M. H. ME.Luisu and H. B. Burton 
Lociz, M.D. Vol. XIX. Medium 8vo. Pp. 1330 + xx, illustrated. 1928. London and 
Philadelphia : W. B. Saunders Co. 60s. net. 


THE material at the disposal of the publication committee comprises nearly 400 
papers—a considerable output for the personnel of the Mayo Clinic, which now 
amounts to about 180; of these 100 are reproduced in full and over 200 are only 
mentioned by title. 

Donald C. Balfour writes on the technique of partial gastrectomy for carcinoma ; 
in describing the methods available for the re-establishment of gastro-intestinal 
continuity he contrasts posterior trans-mesocolic end-to-side anastomosis with 
anastomosis anterior to the colon. From the care which is advised for the closure 
of the duodenal stump it is evident that this is the danger spot of the operation. 
C. H. Mayo and Claude F. Dixon contribute a paper on a new method of permanent 
colostomy in which a bridge of skin is carried through the pelvic mesocolon so that 
when the exposed loop of colon is divided the upper and lower orifices are widely 
separated. 

The wealth of material at the disposal of the Clinic is shown by Verne C. Hunt’s 
review of 995 suprapubic prostatectomies carried out in a period of five years. In 
comparing the complete operation with two-stage prostatectomy he prefers the 
former, which in his opinion is applicable to 75 per cent of patients. Alfred W. 
Adson writes of 300 cases of cervical ribs. He describes an anterior approach which 
in his opinion has advantages over other methods. 

Every thinking surgeon must realize how dependent surgical progress is upon 
a sound knowledge of the basic medical sciences. Dr. William Mayo’s papers in 
this relation have been full of interest and information, and his contribution as Donald 
Church Balfour Lecturer to the University of Toronto is worthy of the subject and 
of the lecturer himself. 





St. Bartholomew's Hospital Reports. Edited by W. McApam Ecctzs, Sir THomAs 
Horper, Bart., K.C.V.0., Ronatp G. Canti1, W. LANGDON Brown, W. GirRLiING BALL, 
and GEOFFREY Evans. Vol. LXI. Demy 8vo. Pp. 260 + xxv, illustrated. 1928. 
London : John Murray. 21s. net. 


Tuis volume contains seven papers on the chest, of which at least five are of surgical 
interest. Dr. Hewer’s review of anethesia in thoracic operations shows how many 
thoracic conditions are being drawn into the surgical fold. 

Mr. A. E. Roche writes of three cases of torsion of the spermatic cord: he 
suggests that inversion may be an attempt on the part.of nature to permit descent 
of the testis even though the cord be short. He recognizes incomplete descent and 








582 THE BRITISH JOURNAL OF SURGERY 


intratunical mobility with inversion as predisposing causes of torsion ; but it is not 
surprising that he is unable to suggest as exciting cause any agent which will meet 
with general acceptance. 

Sir D’Arcy Power writes on Harvey, St. Bartholomew’s Lospital, and many 
other things directly and indirectly connected with the institution. It is the last 
which provides the pleasurable light element in a paper which is full of historical 
information. 





Guy’s Hospital Reports. Edited by Arrnur F. Hurst, M.D. Vol. LX XVIII (Vol. VIII, 
Fourth Series), No. 2, April, 1928, Medium 8vo. Pp. 127-252. 1928. London: 
Lancet Ltd, 12s. 6d. net. 


In this number there is an interesting article entitled ‘“‘A Statistical Enquiry into 
the Etiology, Symptoms, Signs and Results of Treatment in 166 Cases of Gastric 
and Duodenal Ulcer”. This paper is taken from the records of cases which have 
been investigated and treated in the New Lodge Clinic. A very careful analysis 
has been made of these patients, and the record is interesting reading both for 
physicians and surgeons. 





